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Abstract 
 This dissertation examines questions of water sustainability in contexts of wine 
production and state-led neoliberal development in the Temecula Valley, southern 
California, where wine tourism is at present being harnessed as an engine of economic 
growth.  Natural and anthropogenic forces, such as global climate change, desertification, 
urban development, and the marketization and commodification of natural resources, 
affect the distribution and availability of water throughout the globe.  As a result, the use 
of water, and associated political and environmental processes and consequences, in the 
production of global commodities, including wheat, citrus, and coffee, recently have 
come under increased scrutiny.  Given wine’s importance as a global commodity, and the 
concurrent growth of wine tourism as a worldwide phenomenon, local and regional water 
systems experience increasing strain to meet heightened demand for wine and the 
associated influx of tourists. 
 This dissertation presents an ethnographic account of water use in the production 
of wine in Temecula, a desert-like setting already deficient in water that faces increasing 
human-induced pressures on its limited supply.  Despite its social importance, very few 
dedicated ethnographies of wine and winemaking within the United States exist. 
 This dissertation also describes the waterworld of Temecula, using (and 
critiquing) the model presented by Ben Orlove and Steven C. Caton that examines water 
in terms of value, equity, governance, politics, and knowledge systems, showing how 
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these elements manifest in three “sites”: the watershed, the water regime, and the 
waterscape.  In Temecula, the winery serves as a central locus within the waterworld, a 
contested representation of the interests, goals, and perspectives of primary actors and 
stakeholders, while also serving as an important vector of landscape transformation 
through time.  Despite this, no anthropological treatment examining water and 
winemaking within broader frameworks of the political economy of the environment and 
historical ecology is extant, a lacuna that this dissertation addresses. 
 Throughout 2012, I conducted ethnographic fieldwork including archival 
research, interviews, and participant-observation.  For the majority of my fieldwork, I 
spent time at an established winery in Temecula, during which I participated in many 
tasks related to wine production, with a focus on water use.  Throughout this process, I 
interviewed dozens of people, including long-time residents, early pioneers in the 
Temecula wine industry, winery and vineyard employees, water management 
professionals at local and state levels, environmental service technicians, and many 
others. 
 This dissertation demonstrates that under conditions of neoliberal development in 
challenging economic times in Temecula, environmental concerns such as water 
availability and sustainability are suppressed or downplayed in order to prioritize goals 
related to economic growth and development.  Ultimately I suggest that developers and 
local business leaders are guiding this political legerdemain, even if only implicitly, 
above the din of objections from at least a good number of area wineries, vineyards, and 
residents.  Also, I suggest that as an applied outcome, the totality of potential costs and 
outcomes at all scales, including regional, must be considered, rather than obfuscated, 
x 
 
simplified, or restricted to a local boundary, especially in terms of natural resources and 
their governance, when such areas lie within locales inexorably connected within a 
delicate ecological web. 
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Chapter One 
Introduction 
 
 “Hey, can you come check the water meter with me?,” asked Thomas, one of the 
winery workers at my primary fieldwork site in the Temecula Valley, California.  “I want 
to make sure we’re reading it right.” 
 “Sure,” I replied.  The winery had just installed, at my urging, a water meter at the 
start of harvest season that would enable them to isolate the amount of water used 
specifically in their production building, separate from the vineyard, tasting room, and 
other facilities.  Given that very few wineries had ever recorded water consumption for 
various processes used in wine production, I had asked that they do so in support of my 
applied anthropological fieldwork.  Also, such data would benefit them; the Temecula 
Valley lies within water-deficient southern California, so businesses and residents are 
always considering ways to track water usage and become more efficient.  I was excited 
and anxious to see some numbers and was concerned that the meter may not be working 
correctly.  “What makes you think something is wrong?” 
 “Well, the numbers don’t seem right.  We can’t be using that much water,” 
Thomas replied. 
 We walked over to the meter to verify that reading the reported amount of gallons 
used was straightforward and unambiguous.  We then ran a test, filling a 5-gallon bucket 
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and confirming that the meter read five gallons of usage.  I asked, “What were you doing 
that raised a concern about how much water you were using?” 
 “We washed this one piece of equipment, and I can’t believe how much water it 
took.”  Thomas explained that the equipment was a filter that they used to clarify wine.  
Although Mateo, the winery operations manager, noted that the filtration process does 
negatively affect the wine’s flavor, albeit subtly, consumers do not respond well to 
cloudy wine, preferring instead a more aesthetically-pleasing, translucent and clear 
liquid.  Wine is forcibly passed through a series of layers of diatomaceous earth, which 
can trap incredibly fine particles that would pass through other filters.  Altogether, the 
equipment resembles a cylinder about four feet in length and just less than two feet in 
diameter, with twenty-five or so fine mesh layers between which the wine flows through 
the diatomaceous earth (see Figure 1.1). 
 “Why?  How much water did it take?,” I asked. 
 “One hundred and sixty gallons,” Thomas said, in a way that made me think that 
he still did not believe it, even after verifying the reading.  The meter reading was indeed 
accurate.  After filtering between 1,500 and 2,000 gallons of wine, the diatomaceous 
earth becomes saturated and clogged, resembling tightly-packed clay, which impedes 
rinsing it out.  A large quantity of water is required to dislodge all of the remnants that 
cling tenaciously to the filter layers. 
 While usage varies by region, daily household indoor water consumption in 
America is estimated at between seventy and 100 gallons per capita.  Rinsing this single 
piece of equipment therefore required as much water in a few minutes as a household of 
two people consumes in an entire day.  What is going on here?  How does this make  
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Figure 1.1. Diatomaceous earth wine filter. 
sense, particularly in an area so lacking in adequate local sustainable water resources as 
southern California? 
 This episode suggests just one aspect of my fieldwork in the Temecula area, 
during which in part I conducted ethnographic research at a winery to understand how 
water – and how much of it – is used in the process of growing grapes and producing 
wine.  This short exchange also confirms what the limited number of studies examining 
water and wine production has said: few wineries have any firm understanding of the 
quantity of water use to make wine.  Given that wine is an incredibly important global 
commodity, and that wine tourism is a growing worldwide phenomenon, local and 
regional water systems experience increasing strain to meet heightened demand for wine, 
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as well as the associated influx of tourists and attendant facilities.  I wanted to know, in 
the first place, how much water do viticulture and wine production require?  And second, 
how does this demand play out in areas that are deficient in local water supplies while 
simultaneously are undergoing active development of their wine industry in pursuit of 
economic growth? 
 
Study Rationale 
 The purpose of this dissertation research was twofold.  First, at the most focused 
level, this project produced an ethnography of water use in the production of wine in the 
Temecula Valley, California.  Such a product might be far less interesting were it set in 
almost any other wine-producing region of the world, such as the venerable and revered 
Bordeaux and Burgundy regions of France, or the Napa, Sonoma, and Russian River 
Valleys in California, or even the Pacific Northwest region of Oregon and Washington, 
so noted for their captivating Pinot Noirs.  Even the specific topic – water use in the 
winery – might seem too narrowly focused in contrast to something more encompassing 
such as wine production in general, and indeed likely would be had the research been 
situated in almost any other place.  Yet the reality is that there should not even be a 
thriving, robust commercial wine industry of this magnitude in southern California.  
Some of the success around Temecula can be attributed to felicitous geography: a perfect 
confluence of ocean proximity, mountain gaps, inland valleys, surrounding hills, and 
superb soil that cradles within it an ideal viticultural region.  Even that, however, is 
insufficient without water.  The landscape as a whole is more Mediterranean and desert-
like than the verdant, rolling vineyard lands mentioned above.  Temecula and 
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surrounding areas receive fewer than fifteen inches of rainfall annually on average, and 
most of that falls outside the growing season when grapevines are largely dormant.  This 
lack of water, this dearth of the most basic compound of life as we understand it, of the 
absolute sine qua non of existence, is what makes this a story worth telling.  How and 
why water came to be available and used in the production of a commodity such as wine, 
one so important to global social, economic, and cultural contexts continually throughout 
history, and on such a scale, in this specific place, is worthy indeed of anthropological 
inquiry. 
 The second purpose of this project is to describe the “waterworld” of the 
Temecula region, using (and, ultimately, critiquing) the anthropological model presented 
by Orlove and Caton (2010), and to show ways in which the local wine production 
industry functions within it.  To understand water, even in the context of a vineyard or 
winery, requires understanding the broader political and economic forces at play, not just 
within Temecula, but also within California and the broader American Southwest, and, to 
some extent, at national and global scales.  This is therefore partly a story of extensive 
infrastructure, engineering, technology, and science that facilitate a state-led neoliberal 
development agenda that seeks to expand Temecula Valley’s wine country significantly; 
in short, this is a story of power manifest in the natural world, of power over resources 
that are bent into the service of humans, often at great financial cost and with severe 
environmental implications.  In this context, the winery serves as a central locus within 
this waterworld, a contested representation of the interests, goals, and perspectives of 
primary actors and stakeholders.  What emerges is an improved understanding of ways in 
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which water and wine production are connected and situated within the local, regional, 
and state political economy of the environment and historical ecology. 
 
Why Water? 
 Water is a rich focal point and ideal vector through which to examine 
intersections of power and resources in communities, since “water is always a metaphor 
of social, economic and political relationships – a barometer of the extent to which 
identity, power and resources are shared” (Strang 2004:21).  Water flows as a connective 
thread through various domains of environmental, social, economic, and political life 
(Orlove and Caton 2010).  And although there is arguably plenty of freshwater on earth to 
support a growing global population, now over seven billion, it is not necessarily in ideal 
locations or forms (Gleick and Palaniappan 2010); for instance, 70 percent is locked in 
ice sheets that are rapidly melting, a likely sequela of global climate change, while much 
of the rest is in groundwater, where a good portion is too deep or too saline to recover 
given current technological and economic barriers.  As Bill Mitchell says, “Nature 
determines how much water is available to an area, but humans decide whether or how it 
will be used” (1994:275).  Anthropologists recognize that what were once thought of as 
“problems of nature have progressively been reshaped as problems of technology, of 
resource management, of health, of economics, of international politics and of ideology” 
(Milton 1996:4), and nowhere is this perhaps more true than “water problems” in the 
American Southwest and, in particular, southern California. 
 This project recognizes the “essentiality” of water, as put forth by Strang (2004) 
and discussed at length by Orlove and Caton (2010), as a vital means of production in the 
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winemaking process.  Water, for example, enables grapes to grow, protects vines and 
fruit from frost, cleans facilities, sanitizes equipment, and washes out barrels.  In this 
complex regime, water used for wine production, no less than the sacred waters of the 
Ganges (Alley 1994; Alley 1998; Alley 2002), becomes a relative and contested object 
where attributes and values have shifting meaning (see, e.g., Douglas 1966) as it flows 
through various environmental, economic, political, and social processes. 
 Furthermore, anthropology and social sciences in general have a long tradition of 
research that seeks to understand and, in many cases, quantify resource use.  One notable 
example is Leslie White’s (2006 [1959]) venerable classic “Energy and Tools,” which 
attempted to measure energy consumption as a basis of a theory of cultural evolution.  
More recently, however, attention has turned to ethnographies of water use and studies 
that measure water consumption, particularly within households, arguably beginning in 
full force with Drawers of Water (White, et al. 1972), and continuing apace in recent 
years (e.g., Corbella and Pujol 2009; Sugita 2004; Wutich 2009a; Zhang and Brown 
2005).  This dissertation follows in the tradition and spirit of these works. 
 Finally, significant work has been done within anthropology on water 
management and governance systems and their temporal and geospatial variations.  This 
topic generally finds its origin with Karl Wittfogel’s “hydraulic hypothesis,” which 
linked control of water and irrigation to political power (Wittfogel 1957), and indeed 
research on irrigation systems remain a cornerstone of anthropological investigations of 
political economy / ecology, natural resources, and power (e.g., Mitchell 1994; Ostrom 
and Gardner 1993; Rodríguez 2006; Trawick 2001a; Trawick 2003).  Some notable other 
themes and authors include: community-based natural resources management, 
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cooperatives, user associations, and similar structures (Brosius, et al. 1998; Carlsson and 
Berkes 2005; Carlsson and Sandström 2008; Ennis-McMillan 2002; Ennis-McMillan 
2006; Hicks and Peña 2003; Rodríguez 2006); decentralized management of natural 
resources (Bakker 2008; Blaikie 2006; Cortez, et al. 1999; Jackson and Gariba 2002; 
Larson and Soto 2008; Ribot 2002; Rondinelli 1991; Scott and Banister 2008; Sharma 
and Gupta 2006; Witter and Whiteford 1999); water-related public health and sanitation 
(Ahmed 2002; Allison 2002; Briscoe 1984; Cairncross 1989; Cronin, et al. 2008; Moe 
and Rheingans 2006; Sherlock 2006; Whiteford and Whiteford 2005a; Yacoob and 
Whiteford 1994); and gender issues related to water and resource use (Coles and Wallace 
2005; Elmendorf 1981; Makoni, et al. 2004; Manderson and Huang 2005; Peter 2006; 
Singh, et al. 2005; Tiani 2001; Wutich 2009b).  Even with the diversity of topics and 
authors mentioned, these do not adequately represent the panoply of scholarly approaches 
to water and resource management; even so, they are evidence that research regarding 
water governance at all levels is a rich field with much more work to be done, and it is to 
that end that this current research contributes. 
 
Why Wine? 
 This project brings wine and its production into sharp relief at a time of its 
growing economic and cultural importance.  Since 1970, annual wine consumption in the 
United States has risen from 1.31 to 3.6 gallons per capita of the drinking age population 
(International Trade Administration 2011), surpassing even Italy and France.  As of 2010, 
the United States is the world’s largest wine market, with annual sales of $30 billion 
(global sales now top $180 billion).  California in particular produces over 600 million 
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gallons of wine annually, shipping over 467 million gallons to the domestic market, and 
has an impact of $61.5 billion on the state’s economy and $121.8 billion on the national 
economy.  The state accounts for ninety percent of American wine production, and if 
California were a separate nation, it would be the world’s fourth largest producer.  And 
while consumption of alcohol regularly occurs in complex cultural contexts (Heath 2000; 
Holt 2006; Wilson 2005), wine in particular, beyond most other alcoholic beverages, 
seems to resonate increasingly strongly within the general cultural consciousness, as 
evidenced in part by the strong uptick in sales since 2000 and the broad success of the 
popular wine-themed films Bottle Shock and Sideways.  For many people across a wide 
range of social classes wine has transformed from a mass-produced agricultural good into 
a highly personal product that evokes a sense of aesthetics and a certain lifestyle (see 
Bourdieu 1984), ranging from wealthy and erudite elites on one end to homeless “hobos” 
and “winos” on the other.  For the upper echelons, however, true appreciation of fine 
wine, according to Bond-Graham and Parrish (2011), signifies membership in a learned, 
privileged order, one that affords, among other benefits, exclusive access to the rarest 
caches of wine, with perhaps no other luxury item serving more effectively as an 
expression of ruling class solidarity. 
 Yet this growth in appreciation and consumption as demand rises is accompanied 
by consequences at sites of production as well as within the surrounding region, including 
increased water supply requirements, potential contamination of groundwater and 
surficial waters (or increased concentrations of existing contaminants such as arsenic), 
increased salinity of soil and water, growing pressures on sanitation infrastructure, and 
increased transportation- and tourism-related pollution and other infrastructure stresses.  
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Not all potential outcomes are negative, however, as grapes are a comparatively low-
water-demand crop compared with other possible crops, more (or larger) vineyards and 
wineries may generate jobs and drive economic growth and tourism, and land used for 
vineyards may use less water than land developed for residential housing.  Moreover, 
wine is a good commodity through which to examine water governance issues, as some 
research has already taken place related to sustainability and the production of grapes and 
wine, showing that recent expansions of wine-producing regions elsewhere in California 
have met with increased calls for investigations into water-related politics (Broome and 
Warner 2008; Locke 2002; Merenlender 2008; Merenlender, et al. 2008; Warner 2007; 
Zucca, et al. 2009). 
 Despite its social importance, anthropological analyses of wine have tended to 
focus on archaeological investigations into its origins and history (e.g., McGovern 2003; 
McGovern, et al. 1995), its role in alcohol consumption and drinking patterns (e.g., de 
Garine and de Garine 2001; Dietler 2006; Douglas 1987), and more broadly within 
anthropological studies of food and culture (e.g., Goodman, et al. 2000; Mintz and Du 
Bois 2002).  Very few dedicated ethnographies of wine and winemaking exist, and those 
that do (e.g., Lem 1999; Ulin 1996) focus on practices outside the United States.  In 
disciplines outside anthropology, studies of the history, politics, and ecology of wine – 
including those on California’s wine industry – are more prevalent (e.g., Campbell and 
Guibert 2007; Colman 2008; Deutschman 2003; Lapsley 1996; Swinchatt and Howell 
2004; Unwin 1991).  In short, no anthropological treatment examining water and 
winemaking within the broader framework of the political economy of the environment is 
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extant.  This dissertation addresses that lacuna, at a time of wine’s increasing cultural 
significance. 
 
Why the Temecula Valley? 
 The Temecula Valley is an ideal location in which to situate this project for many 
reasons.  The area’s wine industry is currently undergoing particularly active processes of 
economic development, social change, and environmental pressures common not just to 
industry and agriculture in the desert Southwest, but in regions throughout the world, 
driven by broad neoliberal adjustments to economic and social ways of life.  One 
proposed goal of the state-led expansion efforts in the Temecula Valley, as codified in the 
Wine Country Development Plan, is to increase the number of area wineries from around 
thirty-five to upwards of 120 over the next ten years, a plan that will be coincident with 
necessary expansions to related infrastructure as well, such as sewers.  This plan calls for 
almost a forty percent increase in water usage beyond current levels, yet discussions 
regarding where this water will come from, whether this increase is even feasible, and 
potential environmental consequences are very limited.  Decisions that grape growers, 
wine producers, politicians, business leaders, and others will make concerning water 
management and use during this expansion are embedded within the political economy of 
the environment and historical ecology of the state and region, making this topic in this 
specific locale ideal for analysis through the anthropological lens. 
 Furthermore, from a geographic perspective, most studies that examine the 
California wine industry are situated in the state’s best-known winemaking regions of 
Napa and Sonoma (e.g., Conaway 1990; Conaway 2002; Deutschman 2003; Gmelch and 
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Gmelch 2011; Lapsley 1996; Locke 2002; Swinchatt and Howell 2004).  The Temecula 
Valley and other rapidly growing winemaking centers have largely been ignored, which 
is unfortunate since many such regions are in environmentally-sensitive or deficient areas 
(e.g., coastal areas, arid regions without sufficient local water supply, etc.).  And finally, 
wine production is a fundamentally local process even though the industry is very active 
within the context of globalized markets (and globalization in general).  Many wineries 
grow the grapes, produce the wine, and bottle and ship from the same location, and even 
larger wineries that source grapes beyond their own property do so relatively locally, 
often compelled by local, state, or federal appellation regulations.  Yet, as discussed 
above, wine is a commodity of great global importance.  Therefore this research offers an 
excellent opportunity to explore interactions among social, political, economic, and 
environmental actors at a comparatively small scale that nevertheless resonate globally 
(Colman 2008). 
 
Overview of the Research 
 The dissertation research took place throughout 2012 and early 2013.  During that 
time, I visited Temecula and the region on four separate occasions to conduct archival 
research, to interview participants, and to conduct ethnographic fieldwork.  Archival 
research involved working with collections housed at various locations, including the 
Wine Industry Collection at the California State Polytechnic University special 
collections and archives, the Water Resources Collections and Archives, which is a 
collaboration between the libraries of the University of California, Riverside and 
California State University, San Bernardino, as well as the local history special collection 
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at the Temecula Public Library.  A significant amount of material was available online, 
including histories and contemporary reports from state water and environmental 
agencies, historical information about Temecula and the surrounding region, stakeholder 
websites (e.g., environmental groups, loosely organized resistance efforts to area 
development, etc.), and digital archives of county planning meetings and other official 
proceedings related to the proposed expansion project.  In addition to these formal 
sources, several interviewees provided personal materials, including photographs, 
newspaper clippings, magazines, and other relevant sources. 
 For the majority of my ethnographic fieldwork, I spent time at an established 
winery in the Temecula Valley, during which I participated in many tasks related to wine 
production, with a focus on water use.  I walked the fields to learn about irrigation, I 
learned to taste and to examine grapes to determine proper harvest time, I helped to press 
fruit and store the juice, I manually mixed grape skins and juice during initial 
fermentation to produce reds rich in color, I participated in the barreling process, and I 
cleaned.  I cleaned quite a bit, actually, given that a significant amount of water use in a 
winery is devoted to cleaning.  Throughout this process, I interviewed dozens of people, 
including long-time residents, early pioneers in the Temecula Valley wine industry, 
winery and vineyard employees, water management professionals at local and state 
levels, environmental service technicians, and many others.  My specific research is the 
environmental facet of a larger research project, headed by Dr. Kevin Yelvington, that is 
examining labor, economic, social, and environmental aspects of wine production in the 
Temecula Valley. 
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 Guiding my project were the following basic research questions: 
1. What are the primary uses of water in the various processes of viticulture and 
wine production in the Temecula Valley? 
2. How are these uses situated in associated local, state, and regional economic, 
political, social, and environmental contexts? 
3. In what ways does technology affect local water governance strategies and its use 
in the production of wine? 
I examined these questions through the framework of a political economy of the 
environment (Carrier and West 2009; Jones 2010), a theory that suggests that control of 
certain aspects of economic production, such as scarcity and value, is a cornerstone of the 
ability to maintain power.  Closely informing this framework are ideas of “market 
environmentalism” and the “financialization” or “neoliberalization” of the natural world, 
whereby the free market is viewed as the solution to resource limitations, and wherein 
resources such as water become just another economic commodity (Anderson and Leal 
2001; Bakker 2004; Bakker 2007; Bridge and Jonas 2002; Whiteley, et al. 2008).  I show 
how these forces interact and unfold within the “waterworld” of the Temecula Valley, an 
anthropological model put forth by Orlove and Caton (2010) that examines water in 
terms of value, equity, governance, politics, and knowledge systems, showing how these 
elements manifest in three “sites”: the watershed, the water regime, and the waterscape. 
 What emerged was a synchronic snapshot of a region that in many ways 
represents a microcosm of larger national and global political, economic, social, and 
environmental issues.  The Temecula Valley faces challenges and choices related to 
economic development, resource governance, employment, tourism, and other areas that 
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would not be out of place during a discussion of the pros and cons of neoliberal 
development policies in challenging economic times.  This dissertation demonstrates that 
under such conditions, environmental concerns such as water availability and 
sustainability are suppressed or downplayed in order to prioritize goals related to 
economic growth and development.  If we hope “to understand why societies act to 
protect environmental quality in some times and places more than others, we must 
examine how social decisions are governed by the distribution of wealth and power” 
(Boyce 2002:7). 
 It is as if the Temecula Valley is the subject of a painting in the chiaroscuro style 
of stark contrast between light and darkness, with development of the Wine Country 
bathed in warm radiance while questions about water, infrastructure, capacity, and related 
concerns are shrouded in murky blackness.  Identifying who controls the picture and 
determines what is worthy of discourse is a crucial challenge.  Ultimately I suggest that 
developers and local business leaders are guiding the process, even if implicitly, above 
the din of objections from at least a good number of area wineries, vineyards, and 
residents.  Also, I suggest that as an applied outcome, the totality of potential costs and 
outcomes must be considered, rather than explicitly obscured, especially in terms of 
natural resources and their governance, when such areas lie within a region so inexorably 
connected within a delicate ecological web. 
 As a framework through which to view the ethnographic data, this research 
grounds itself within a Marxist, materialist perspective focused on the production of wine 
through a chronicle of water as a means of production.  Building upon anthropological 
traditions of political economy that adopt a similar approach, this research specifically 
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contributes to emerging anthropological engagement with a political economy of 
environment.  In so doing, I position the state as a driving neoliberal force that deploys 
power in ways that privilege certain classes and economic interests, while simultaneously 
harming others. 
 
Outline of the Dissertation 
 This chapter has provided a brief overview of the overall project, situating the 
research within anthropology and providing a preview of the main arguments.  Chapter 2 
discusses the theoretical and methodological approaches to the project, grounding the 
research firmly in anthropological traditions of political economy and complementary 
theoretical frameworks, as well as emerging anthropological research into the political 
economy of the environment, while also introducing and critiquing Orlove and Caton’s 
model of a waterworld.  Chapter 3 provides background on California’s historical and 
contemporary water supply and governance policies, while Chapter 4 provides a 
description of the Temecula Valley field setting itself and the wine industry in the 
Temecula Valley.  This chapter brings everything to a local scale, discussing the 
settlement history of the region, the development of water management and use in the 
area, the growth of the wine industry to its current state, local geography, and so on.  
Chapter 5 presents the ethnographic data and findings that arose from the fieldwork as 
responses to each of the research questions.  And finally, Chapter 6 presents the 
waterworld of the Temecula Valley in terms of Orlove and Caton’s model, offering 
critiques to strengthen the model, particularly for applications in more developed, 
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Western settings.  Also, this final chapter presents overall conclusions and applied 
implications of the research. 
 A note about names: I have not used pseudonyms for people who are public 
figures, people who are important in the history and development of Temecula Valley’s 
wine country, or who did not request anonymity.  I did choose to use pseudonyms for the 
name of the winery that was my primary fieldsite, as well as for all employees of that 
winery, whether requested or not.  While in general no topics were discussed that might 
necessitate anonymity, I wish to err on the side of caution. 
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Chapter Two 
Towards a Political Economy of a Waterworld 
 
Introduction 
 The purpose of this chapter is to discuss theoretical frameworks that inform this 
research and contribute to the development of a political economy of the environment of 
a waterworld.  The discussion begins with an examination of primary influences from 
political economy and ecology, while then contrasting these paradigms with political 
economy of the environment.  Next, relevant parts of supporting frameworks, such as 
historical ecology, Marxist anthropology, and neoliberal theory will be discussed, and 
their convergence around the central idea of a waterworld, as presented by Orlove and 
Caton (2010), will be presented and critiqued.  The chapter concludes with a discussion 
of the methodological approach employed during this fieldwork. 
 
Why Theory? 
 To me, anthropological theory provides “a framework through which we can 
explain and interpret data” (Ellen 2010:390).  Expanding on that definition slightly, 
theory functions as an explanatory framework that can help to elucidate mechanisms 
beyond the fieldsite or project (as revealed, for example, through ethnography) that are 
not readily apparent.  Using theory within an anthropological project is a two-step, 
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iterative process.  At the outset, theory guides ethnographic data collection, in that it 
informs basic questions such as what questions do I ask, whom do I ask, what historical 
outcomes or processes are worthwhile to document and discuss, and which spaces or 
locations will be most important to consider.  At the same time, theory also helps to 
predict or define what is going on “behind the scenes” that manifests in the ethnographic 
present.  In this way, using theory is tantamount to defining hypotheses related to cause 
and effect relationships and their points of interaction that are then “tested” through 
ethnography.  Outcomes of these “tests” are then used to refine the theory, and the 
process continues.  This project will use an emerging theoretical approach within 
anthropology: political economy of the environment. 
 
Political Economy and Anthropology 
 Political economy has, through time, been defined in several ways, and today this 
still holds true depending on the term’s use and interpretation within a given discipline.  
Even the writings of Marx – so often viewed as the genesis of modern political economic 
thought – were themselves largely a critique of previous work.  Marx studied the writings 
of “classical” political economists such as Adam Smith and David Ricardo, “whom he 
was seeking to criticize and from whom he was trying to break free” (Dobb 1982:80).  In 
fact, in 1859 Marx wrote The Critique of Political Economy, and the subtitle of the first 
volume of Capital is A Critique of Political Economy, reflecting his own explicit 
acknowledgement of this. 
 One primary point of departure separating Marx from earlier scholars that is 
relevant to this project is that whereas “classical political economy had certainly 
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represented the system of individual enterprise and free competition as an ideal state” 
(Dobb 1982:98), Marx’s “emphasis on surplus-value and its social implications” (Dobb 
1982:99) was novel and continues to be relevant to contemporary anthropological 
applications of his theories.  Indeed, capital and its transformation into additional capital 
(i.e., profit), built as it is on the back of quotidian labor, reflects a social relation fraught 
with inequalities, and as Marx argued (Goodacre 2012), capital is far more complex and 
insidious than the pecuniary object of bourgeois desire, as it had generally been presented 
by classical political economists. 
 In a broad sense, while political economy has had, and continues to have, 
different meanings and interpretations, I am siding with a Marxist, materialist perspective 
that emphasizes the socio-economic causation of the relations of production using a 
dialectical approach that highlights the confluence of relevant forces.  Inherent to such an 
approach is recognition of the exploitation under capitalism that is a fundamental 
requirement of commodity production.  For example, wineries exist to produce a 
commodity through a series of exchange-values that results in profit; indeed that is their 
raison d'être.  This is why there is a need for water.  This is why certain people are 
employed: to exploit their labor, both in a physical sense and (increasingly) as a function 
of their specialized knowledge, in the production of wine that can be exchanged for 
money (which itself is just another commodity, as pointed out by Marx as well), which in 
turn becomes invested as more capital. 
 As alluded to above, even within anthropology, the definition of political 
economy remains problematic, as it is “one of those elusive terms in the social sciences, 
meaning different things to different people” (Dietz, et al. 2011a:2) such that “the field is 
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vast and contains many disagreements” (Robotham 2012:41).  Therefore it becomes 
necessary to explicate clearly how political economy was used in this project.  As a 
guiding principle, I appreciate Robotham’s comment that Marxist political economic 
anthropology has embraced “traditional ethnographic empiricism and a self-consciously 
theoretical orientation” and has viewed “fieldwork as a necessary point of departure for 
theory” (Robotham 2012:42-43).  A central outcome of such fieldwork is to understand 
who controls the means of production; in this case, water is the means of production 
under primary consideration. 
 This project is also in the tradition, though not necessarily a direct reflection, of 
political economic anthropological work arising out of Columbia University from the 
1940s to the 1960s among scholars such as Sidney Mintz, Eric Wolf, and Eleanor 
Leacock, that sought “to understand the formation of anthropological subjects […] at the 
intersection of local interactions and relationships and the larger processes of state and 
empire making” (Roseberry 1988:163).  Indeed, the feedback loop between economic 
production and the generation of surplus on the one hand, and the rise of the state on the 
other, is crucial to explore given the state’s roles both in control of water (a primary 
means of production) and as protector or guarantor of profit. 
 While plenty of anthropological scholarship has examined the state’s control over 
water as a means of production, its role as an active participant in capitalism via this 
control has received less attention.  Examining the state within the framework of 
neoliberalism can reveal some ways in which the state strongly influences and protects 
economic processes.  At the same time, I contend that neoliberalism provides an excellent 
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bridge between political economy more broadly considered and the specific study of 
political economy within environmental contexts. 
 David Harvey (2005:2) defines neoliberalism as “a theory of political economic 
practices that proposes that human well-being can best be advanced by liberating 
individual entrepreneurial freedoms and skills within an institutional framework 
characterized by strong private property rights, free markets and free trade,” and 
furthermore he argues that “the role of the state is to create and preserve an institutional 
framework appropriate to such practices.”  The primary outcome is what Harvey 
(2009:68; see also Glassman 2006) terms “accumulation by dispossession,” which 
encompasses several processes, though the most relevant for the purposes of this research 
include: commodification and privatization of land and labor power, exclusivity of 
private property rights, “financialization” of commodities (whereby any good can 
become an instrument of economic speculation), and appropriation of assets (including, 
he asserts, natural resources).  Harvey (2010b) goes on to suggest that several elements 
need to be in place to stimulate economic development: capital, labor supply, a lack of 
labor organization, technology, natural resources, and product demand. 
 Another function of neoliberalism that Harvey mentions is the management and 
manipulation of crises.  Given the poor state of the global economy of the early 21
st
 
century, it is this last role that takes on a special and urgent importance.  For example, 
promoting or facilitating economic development through job creation and capital 
generation and injection is one way to manipulate the crisis of unemployment.  It is 
perhaps unsurprising to see how economic elites, those with access to land, capital, or 
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other resources, and generally those who wield sufficient power of some type come out 
on top within a neoliberal system. 
 Roseberry notes that of central concern to early anthropological engagements with 
political economy was “the idea that the developed and underdeveloped worlds were 
structurally, systemically linked, such that the process of development in one region 
required a process of underdevelopment in another” (Roseberry 1988:166).  Development 
within neoliberal political economic frameworks becomes in some ways a zero-sum 
game.  Although much political economic work in this tradition focused on the 
underdevelopment, much of it purposeful rather than a distal consequence, of Latin 
American and African locales in favor of Western growth (for an extensive treatment of 
these and similar ideas, see Smith 2008), this project shares a similar theme, showing 
ways in which state-led development efforts in California at several scales privilege 
certain commodities and classes that have resulted in negative outcomes for others both 
within and beyond California’s borders. 
 Equally unsurprising given all this is the rise in anthropological and other social 
science studies that use neoliberalism as their unit of analysis, including many that 
examine water resource allocation and use specifically (e.g., Assies 2003; Budds 2004; 
Comaroff and Comaroff 2001; Hilgers 2011; Hyatt 2011; Kingfisher and Maskovsky 
2008; McCarthy and Prudham 2004).  This presents the bridge connecting political 
economy, contemporary neoliberalism and the state, and environmental outcomes.  
Within anthropology, political ecology had traditionally been the theoretical lens of 
choice for examining these issues.  More recently, however, political economy of the 
environment has emerged as a complementary, if not competing, theoretical perspective.  
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Along with making connections among politics, economics, and the environment 
explicitly clear, an approach based on the political economy of the environment is in 
concord with Marx’s concerns regarding ecological dimensions of inequitable class 
relations, including unequal access to land and resources, and the effects of the 
capitalistic drive for continually-expanding production and accumulation that results in 
environmental degradation, the consequences of which often, and disproportionately, 
affect the poor.  Environmental issues therefore cannot be examined without taking 
account of economic, political, and social relationships that enable modes of production 
(Benton 1996; Foster 2000; Kovel 2011). 
 
Political Economy of the Environment Versus Political Ecology 
 Although I am adopting a political economy of the environment approach, it is 
necessary to compare and contrast it with political ecology given its relative “newness,” 
at least within anthropology.  Eugene Anderson and Eric Wolf, both pioneering 
anthropologists of the political ecology approach, and other of their colleagues developed 
what came to be called political ecology as an extension to political economy, to be “a 
more comprehensive field that would take account of the environment, ecology, and 
absolute resource limits, and how people actually use and manage resources” (Eugene 
Anderson, personal communication with Kevin Yelvington, 8/15/2012), with Wolf first 
introducing that term into the anthropological lexicon in the early 1970s (Wolf 1972).  
Since that time, a significant corpus of scholarship has emerged under the heading of 
political ecology, with foci including how environmental change (and related 
consequences to social, political, and economic systems) is distributed unequally among 
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societies and groups, and as a vector for critique of unintended, unwanted, or unforeseen 
outcomes of development and resource use (e.g., Berkes 2004; Blaikie 1995; Brosius 
1999; Brosius, et al. 1998; Budds 2004; Derman and Ferguson 2003; Ferguson and 
Derman 2005; Robbins 2003; Whiteford and Whiteford 2005b). 
 Yet for all its popularity within anthropology and other social sciences, political 
ecology has had some valid criticisms leveled against it.  According to Bryant (1997) and 
Bryant and Bailey (1997), much of political ecological inquiry develops from three 
fundamental questions: 
1. How do certain actors exert control over the environment of other actors? 
2. How do power relations manifest in the physical environment? 
3. Why, how, and to what degree do weaker actors resist stronger actors? 
As useful as these questions are, explicit mention of politics or economics is absent.  
Political ecology has always struggled with an inconsistent treatment of politics: early 
work was criticized as having a weak presentation of politics (Bryant 1997; Peet and 
Watts 1993; Peet and Watts 1996), whereas more recent work has been accused of 
embracing political elements so tightly that the “ecology” slips away (Vayda and Walters 
1999). 
 Part of this may be attributed to the trend of political ecological work to focus on 
the specific rather than the broad (Robbins 2004:50), which itself is likely a vestige of 
attempts of practitioners of political economy to differentiate themselves from 
dependency and world systems theories (Roseberry 1988), which tended to be broader in 
a geographical sense.  Of course, too much attention to smaller scales has led some to 
claim that researchers can fall into the “local trap” of failing to situate research sites and 
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questions into appropriate scales (e.g., Brown and Purcell 2005).  Knauft suggests a focus 
on “mid-range articulations that draw upon selected international or global influences and 
connect them across space and place to regional, national, or local conditions” 
(2006:417).  “As part of this general trend,” he continues, “cultural anthropologists have 
become much more interested in institutions, organizations, and movements that mediate 
between the international and the regional or local” (Knauft 2006:417-418).  My research 
engages with global forces such as neoliberal development, the commodification of 
natural resources, and environmental degradation, linking them to their local 
manifestations in the forms of local-scale wine production, tourism promotion, water 
availability, and political machinations. 
 Nevertheless, despite some encouraging progress under the umbrella of political 
ecology both linking political processes with environmental outcomes and resolving 
issues of scale, Eugene Anderson (personal communication with Kevin Yelvington, 
8/15/2012) notes that at some point, economics has fallen by the wayside: “possibly the 
largest sector […] interprets [political ecology] to mean ‘environmental politics’,” 
suggesting that what has now been lost in political ecological analyses is the original 
economic foundation from political economy.  In an effort to reintegrate economic 
perspectives explicitly, some anthropological scholars now speak of a political economy 
of the environment (e.g., Boyce 2002; Carrier and West 2009; Clapp and Helleiner 2012; 
Dietz, et al. 2011b; Jones 2010; Rudel, et al. 2011), and it is under this heading that the 
present research most closely aligns. 
 As with political ecology, however, arriving at a clear definition of the term is 
challenging, given that “at least four disciplines – sociology, political science, geography, 
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and economics – claim it as a substantive area, with each defining it somewhat 
differently” (Rudel, et al. 2011:222).  This broad disciplinary adoption is not a bad thing, 
because the “interconnectedness [of contemporary environmental problems] is a 
powerful reason why an interdisciplinary approach to the political economy of the 
environment is essential” (Dietz, et al. 2011a:2).  Rudel and colleagues, speaking from a 
sociological position, claim that 
For sociologists, the political economy of the environment refers to how people 
control and, periodically, struggle for control over the institutions and 
organizations that produce and regulate the flows of material that sustain people 
(corporations and the state).  Scholarship […] focuses on the environmental 
effects of these flows and on how regulatory bodies try to shape efforts to amass 
wealth without threatening vital environmental services such as a safe place to 
live and safe food and water.  Scholarly work […] also includes efforts of 
nongovernmental actors – corporations and environmental social movement 
organizations – to shape environmental policies and behavior (2011:222). 
Under this broad umbrella, the sociological approach to political economy of the 
environment offers excellent perspectives for this dissertation that complement 
anthropological applications of it. 
 For example, one germane area of focus is the capitalistic focus on continually-
increasing profit without bounds, leading to a lack of concern for, among other things, 
environmental protection, coupled with a the state’s desire to facilitate job growth and 
economic development resulting in its inability to intervene effectively in such matters 
(e.g., Gould, et al. 2008; Schnaiberg 1980; Schnaiberg and Gould 1994), propositions 
28 
 
which were fundamental to Marx’s earlier, foundational political economy (Foster 
2011:4).  Though originally designed “to describe an industrial economy, especially the 
post-World War II United States, organized in a Fordist manner around large 
manufacturing firms” (Rudel, et al. 2011:224), this perspective equally could apply both 
to political-economic forces within, for example, the Temecula Valley and to California’s 
massive agro-industrial complex. 
 This focus complements a related area of research within political economy of the 
environment that modeled and predicted economic collapse as a result of population 
growth and overconsumption of natural resources (Rudel, et al. 2011:223).  Termed 
“impact theories,” these more or less Malthusian analyses are not in and of themselves 
directly related to this dissertation, though they do demonstrate that resource depletion 
for economic ends has been a focus of political economy of the environment research 
since the 1970s, and as well they explicitly include effects of technology in their theories, 
which is of interest to this dissertation research. 
 Another related approach, most notably found in the works of Stephen Bunker 
(e.g., 1984; 1985), examines “extractive” economies and regions dependent on a 
relatively local resource (as opposed, e.g., to sourcing materials globally).  Such regions 
are therefore susceptible to “feast or famine” cycles of resource availability or cost, 
sometimes resulting in complete depletion of a natural resource that can leave ecosystems 
irreparably damaged (Bunker and Ciccantell 2004).  As will be discussed at length 
throughout the dissertation, this is exactly the situation and risk in southern California. 
 Still another applicable research area is that of the urban growth machine, “an 
apparatus of interlocking progrowth associations and governmental units composed of 
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‘place entrepreneurs’ such as land owners, developers, and real estate firms” (Logan and 
Molotch 1987:32).  Such coalitions, Rudel and his co-authors suggest, can “mobilize 
local government officials to turn back protests by residents who might try to protect the 
use value of their neighborhoods: the nice, safe, quiet, unpolluted residential atmosphere 
in which they live” (2011:225).  As discussed in Chapter 4, this perspective is useful, 
given the increasing tensions among residents, developers, wineries, and the county 
government related to expansion of the wine country and subsequent perceived threats to 
a rural, quiet lifestyle. 
 Despite the wealth of perspectives that sociological and other social science 
research and scholars have to offer, it is noteworthy, though perhaps unsurprising, that 
anthropology is absent from Rudel’s list of disciplines that work with political economy 
of the environment.  Partly this can be excused, given that anthropology has only 
relatively recently been explicit in its engagement with the paradigm (e.g., Carrier and 
West 2009; Jones 2010), whereas sociology, political science, geography, and economics 
have, in some cases, decades of research on related topics. 
 Even given this impressive interdisciplinary corpus, a fully-formed political 
economy of environment is incomplete without an understanding of ways in which 
power, economics, and politics function within cultural, social, and environmental 
systems.  Jones (2010:80) writes that “the term political economy is intended to 
conceptualize how human populations create social order through economic production, 
political prestige, and ideology.”  In particular, Jones suggests that elites maintain power 
by controlling various aspects of economic production, such as scarcity and value.  For 
example, controlling the scarcity of a commodity, such as wine, regularly entails control 
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of environmental resources (i.e., methods of production), such as water.  Or, control over 
the value or quality of a commodity such as wine might presume control or regulation of 
the best and most favorable geographic spaces in which to produce it.  Boyce, though an 
economist, sums it up well: 
The quality of the natural environment can be profoundly affected, however, by 
how we distribute power and wealth among ourselves.  The Earth is the home and 
common heritage of all humankind, but some people claim more of its bounty 
than others.  Access to “natural capital” […] is filtered through our political and 
economic institutions.  Those people who are relatively wealthy and powerful 
generally reap more of the benefits from uses of the environment, and bear fewer 
of the costs from its abuse, than do those who are relatively poor and powerless 
(Boyce 2002:1). 
 While it might have been reasonable to execute this research under the heading of 
political ecology, several key factors in the emergent anthropological treatment of 
political economy of the environment make it the more appropriate choice overall.  First, 
the name alone indicates an explicit acknowledgement of the connections among politics, 
economics, and the environment, each of which is important to this project.  Second, I 
like the focus on institutional governance, regulatory bodies, commercial enterprises, and 
other meso-scale actors that contribute to environmental protection or decline, a scale that 
fits well with the aims of this project.  Third, I appreciate the attention to economic 
development as a response to overall economic crises, with particular emphases both on 
the built environment and related infrastructure, as well as on individual and group 
stakeholders that actively promote such agendas.  And fourth, while many of the 
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preceding reasons developed outside of anthropology (and specifically, within 
sociology), recent anthropological contributions to political economy of the environment 
have focused on power, resource control, and economic production, all elements that are 
integral to this dissertation.  None of this, however, is meant to signal a desired or actual 
demise of political ecology, which remains a vibrant theoretical perspective within 
anthropology and beyond. 
 
The Production, Commodification, and Transformation of Nature 
 Political economy within anthropology explicitly focuses on production 
(Robotham 2012).  When connected with environmental outcomes, a political economy 
of the environment focuses on the production and transformation of nature through time 
and via a variety of processes.  In this way, “nature” is a cultural and historical construct, 
and therefore how it is conceptualized and thought of changes given current historical 
conditions (see, e.g., Oelschlaeger 1991).  Within any historical or cultural milieu, class 
stratifications and other divisions occur such that nature is thought of differently 
depending on the power, access to resources, and general social position of a given actor.  
As such, meanings associated with nature vary, and this variation is largely a product of, 
and controlled by, those who are themselves in control, such as political, economic, and 
religious elites.  Despite these efforts to control nature and its associated meanings, 
certain groups and individuals do resist, resulting in (broadly speaking) an orthodox and 
heterodox interpretation and interaction with nature.  In general terms, the orthodox 
approach views nature as an economic resource that can be put to service in the 
production of commodities, while the heterodox approach sees nature as an integral part 
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of life that requires conservation, protection, preservation, or, at the least, thoughtful 
management in its use. 
 For the purposes of this dissertation, and partly as a function of the use of political 
economy of the environment as my theoretical perspective, I approach nature here as both 
part of capitalism and as part of the conditions within which capitalism operates.  As part 
of capitalism itself, “nature” and its resources (and their extraction, refinement, etc.) 
become increasingly expensive and pose a potential limit to growth that must be 
addressed.  As part of the conditions within which capitalism operates, nature is not, of 
course, a product of capitalism, but rather serves in part to bound capitalism’s existence.  
Under such a scheme, the capitalism state serves a central role in regulating access to 
these same resources, which are ultimately consumed (or even destroyed) in the pursuit 
of additional capital.  This is one of the contradictions of capitalism that can be located 
and understood best through an examination of the political economy, namely that the 
consumption of nature and resources (even to complete exhaustion) is an integral part of 
capitalistic processes, while at the same time nature itself serves as a defining element of 
capitalism’s very existence, one that the elite capitalistic classes seek to control. 
 Many of the processes, whether anthropogenic or otherwise, that transform or 
affect nature manifest within the landscape.  A landscape can be defined in several ways, 
but two that are useful for the current research are “the material manifestation of the 
relation between humans and the environment” (Crumley 1994:6) and as a “taskscape,” 
which itself is the realization of practical tasks executed “by a skilled agent in an 
environment” (Ingold 2000:195).  Within anthropology, the historical perspective that 
takes landscape change as its unit of analysis is known as historical ecology, which is 
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“concerned with the interactions through time between societies and environments and 
the consequences of these interactions for understanding the formation of contemporary 
and past cultures and landscapes” (Balée 2006:76).  Many of these transformations arise 
as a result of neoliberal development policies that have direct consequences on natural 
resource management and related infrastructure. 
 For example, market environmentalism is a system in which the free market is 
viewed as the solution to environmental problems such as resource limitations (Anderson 
and Leal 2001; Bakker 2004).  The idea is that environmental resources will be used 
more efficiently if they are treated as (or actually become) economic goods (Bakker 
2007; Whiteley, et al. 2008); essentially, this is the “financialization,” or 
neoliberalization, of the natural world (Bridge and Jonas 2002).  Resources become 
privatized or monetized through direct state or state-sponsored actors, and as a result they 
become subject to control, redirection, and regulation, whether, for example, through 
legislative processes or physical infrastructure.  Water, however, frustrates attempts at 
privatization, the result of its natural ability to flow over, under, around, and even, 
eventually, through boundaries (Bakker 2003).  This is not just true for natural or 
physical boundaries, but also for artificial boundaries, such as geopolitical borders. 
 In fact, hydropolitical scholarship examines exactly the problem of waters that 
cross or share multiple political boundaries, often resulting in poor quality water or 
reduced flow for downstream users, which typically result from overuse by more 
technologically or politically powerful upstream neighbors (see, e.g., Turton 2002; 
Wester and Warner 2002), though in some cases the issue is pollution or degradation 
from, for instance, poorer or less stable nations with fewer environmental regulations.  
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These outcomes are examples of the zero-sum game of development discussed above.  
Such clashes happen throughout the world, in, for example, the Levant (Allan 1997; 
Hakimian 2003; Meissner 1999), Africa (Allan 1997; Ashton and Haasbroek 2002; Earle 
2001; Kitissou, et al. 2007; Mwangi 2007), or central and southeast Asia (Elhance 1997; 
Kipping 2008; Sneddon and Fox 2006).  Indeed, the focus has been on “third-world” 
hydropolitics, with large geographic spaces, including North and South America, as well 
as Europe, mostly absent from scholarship. 
 The mechanism by which natural resources are appropriated as a means of 
production is, typically, technology.  Such appropriation can have dramatic consequences 
for the environment, including resource loss or habitat destruction in some areas, while 
others may be transformed from barren desert into verdant spaces.  Within political 
economy, understanding relationships among technology, labor, and appropriation of 
surplus value (that which is extracted under capitalism from labor) is crucial, so too does 
an examination of technology and its roles in turning environmental resources into 
commodities fit well within the scope of political economy of environment.  By 
technology, I adopt Harvey’s definition by way of Marx as “the concrete form taken by 
an actual labour process in a given instance, the observable way in which particular use 
values are produced” (Harvey 2006:99).  In the case of wine, for example, use values 
might equate with its roles in celebrations, its sacredness in various religious contexts, its 
value as a means for consumption of alcohol, etc.  While in this project discussions of 
technology typically refer to “the tools and machines used [and] the physical design of 
production processes,” the term can also encompass “the technical division of labour, the 
actual deployment of labour powers (both quantities and qualities), the level of co-
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operation, the chains of command and hierarchies of authority and the particular methods 
of co-ordination and control used” (Harvey 2006:99). 
 All this having been said, I now turn to the task of applying political economy of 
environment (and complementary frameworks) to my specific research questions.  To 
that end, a useful model has recently been articulated that describes the flow of water 
through various environmental, political, economic, and social systems, that of Orlove 
and Caton’s (2010) vision of a “waterworld.”  I use their model as a starting point; what 
follows is an explication of the model’s components, along with both ways that I intend 
to apply the model within my fieldsite and some critiques highlighting where I believe 
that the model is somewhat lacking. 
 
Waterworlds 
 Orlove and Caton propose to study water as a “total social fact,” in the way that 
Mauss (1990) describes institutions that permeate multiple realms, such as the political, 
religious, judicial, moral, and familial, simultaneously.  If ever something were a “total 
social fact,” water would certainly qualify.  Water’s connectivity throughout all realms of 
life, as a basic biological necessity, as physically connected via significant infrastructure, 
as a resource and commodity that links various political, judicial, economic, and social 
institutions, and as a cultural binder that connects water user associations and groups 
throughout the world, not to mention its religious significance for many faiths, is 
unparalleled (Orlove and Caton 2010:402).  This “totality of connections” comprises 
what Orlove and Caton refer to as a “waterworld,” and they go on to suggest that 
anthropological analyses of waterworlds should be concerned with five principal themes: 
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value, equity, governance, politics, and knowledge.  What follows is a general discussion 
of each of these themes, along with specific aspects of this project that fall within a given 
theme. 
 
Value 
 The fundamental question related to value, according to Orlove and Caton 
(2010:404), is “How do nature (or environment) and culture (or society) intersect in 
waterworlds?”.  This intersection is, to a great extent, defined by ways in which groups, 
organizations, citizens, businesses, and so forth value water, both in social and economic 
terms, and how these differing values overlap or result in tension or cooperation.  To 
understand the value of water in a place, it is necessary to understand the roles water has 
as part of economic, political, social, and environmental systems.  Natural resources, 
including water, are imbued with cultural meanings and embedded within social and 
institutional contexts that overlap and sometimes result in conflict (Donahue 1998; 
Donahue and Johnston 1998). 
 One way to approach this within the Temecula Valley wine industry is to identify 
and trace the flow of water throughout the entire wine growing and production process, 
from rainfall and irrigation to bottling and effluent discharge.  Concurrently, it is 
necessary to identify how water is valued in each step, whether economically, politically, 
or socially, and how these valuations change through time and space.  For example, water 
is fundamentally and first a natural resource and an integral part of the environmental 
landscape with critical roles for area flora and fauna.  While water is valued as a 
biological necessity for food production and human health, various agencies and layers of 
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government turn water into an economic commodity that is bought and sold by vineyards 
and wineries, in addition to “everyday” citizens.  Water is valued for its elemental 
characteristics, making it ideal for cleaning, sanitizing, and transport.  Yet at points 
throughout these processes, water has potential roles as an environmental contaminant as 
a result of these same elemental characteristics, which threaten its place not just as a 
natural resource (coming full circle), but also as a social commodity that is leveraged for 
entertainment, tourism, and so on.  This project will explore these and other values of 
water as it relates to wine production and broader socioeconomic and political processes, 
as well as resulting conflicts that arise out of these shifting valuations. 
 
Equity 
 The question of equity arises out of discussions of value and asks, “How is this 
valued substance to be shared among the members of a society or the inhabitants of the 
world?” (Orlove and Caton 2010:404).  Fundamentally, this facet is comprised of two 
primary issues: equal access and marketization.  As it relates to this research, 
understanding the equity of water is to examine access and distribution issues of water 
within the winemaking process.  Who allocates water for various uses?  What political 
and economic processes are involved, such as permitting, and how do these processes 
affect human and natural environments?  What factors influence access to water and for 
whom, and does this result in inequitable allocation, and if so, at which scales?  Equally 
important is the concept of the environment as a valid user of water in its own right, 
receiving, for instance, a guaranteed allocation of water that enables sustained minimum 
flows (e.g., Derman and Ferguson 1999; Kipping 2008), a trend that recently has seen 
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Bolivia and New Zealand grant the status of personhood, through legislative and judicial 
processes respectively, to portions of the environment (Buczynski 2011; Messenger 
2012).  In addition, within the winemaking process, variation in water allocation and use 
is a complex issue and can be attributed to several factors, many of which remain 
understudied, including reliance on technology versus personal knowledge, a lack of 
metering, generally lax enforcement of wastewater regulations, and so on. 
 
Governance 
 The theme of governance relates to the organization and rules associated with 
water management (Orlove and Caton 2010:404-405).  In particular, under this heading 
emerge questions concerning the development and maintenance of water-related 
infrastructure, as well as attendant labor and capital issues.  The social and political 
aspects of local or state water governance structures and institutions also relate to this, 
and are “particularly important at times of crisis and scarcity” (Orlove and Caton 
2010:405), given that concerns related to the continued availability and resilience of a 
water source are as much a question of absolute availability as they are about governance, 
related infrastructure, planning, and management (Johnston 2003; Roth, et al. 2005; 
Wagner 2009).  As discussed more fully in the next chapter, examining water governance 
within the southwestern United States is incredibly complex, where water management 
strategies and infrastructure development have been regularly contested over the past 150 
or more years (for one especially compelling account, see Espeland 1998).  Yet the scales 
of authority over water allocation and distribution that link source to end user prove 
daunting to investigate, such as the multiple, often overlapping, layers of governance in 
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California that manage waters controlled by local, state, or federal agencies.  And in 
terms of scarcity, highly variant and shifting precipitation patterns throughout the West 
that are predicted to intensify due to global climate change, as well as reduced allocation 
of the Colorado River as a result of Arizona’s increased usage, both of which will require 
policy and infrastructure adjustments, southern California is an ideal location for water 
governance research. 
 
Politics 
 Orlove and Caton (2010:405) associate politics in their framework of waterworlds 
with “debates and conflicts” that result from competing, or at least different, approaches 
to control water.  The focus seems to be on discourse among stakeholders; that is, how do 
agencies, environmental groups, farmers, and so on insert themselves into debates about 
water, and to what extent are these efforts successful at effecting positive changes or 
outcomes from those groups’ perspectives?  California, probably more so than other 
states in the Southwest, has a history of water advocacy and activism from a diverse set 
of players, including politicians, conservationists, farmers and the agriculture industry, 
non-governmental organizations, homeowners, and many others, each of whom 
approached water issues with varying agendas with differing levels of concord or discord, 
including specifically within the wine industry (e.g., Broome and Warner 2008; Colman 
2008; Locke 2002).  Moreover, the connection between the California wine industry and 
state political power is well-established, with major participation in water, zoning, labor 
laws, agricultural subsidies, and more, including substantial campaign contributions 
given to candidates who favor viticulture (Bond-Graham and Parrish 2011). 
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 On the other end of the spectrum, it is equally interesting to examine ways in 
which those with less power, such as homeowners, attempt to shift the discourse towards 
negative aspects of development and expansion through grassroots efforts, including 
community petitions, participation in open forums such as city and county meetings, and 
through technology such as social media and the Internet to voice their concerns.  Thus, 
organizational efforts can move beyond discourse alone and enter the realm of practice. 
 
Knowledge 
 Orlove and Caton (2010:405) rightly note that water management “depends on 
various kinds of knowledge.”  But whose knowledge, and what “kinds” are there?  Many 
anthropological studies that have wrestled with these issues tend to focus on “local,” 
“indigenous,” or “traditional” environmental knowledge (e.g., Berkes and Folke 2002; 
Chalmers and Fabricius 2007; Cruikshank 2005; Ellen and Bicker 2000; Vedwan 2006; 
Zarger and Stepp 2004), often emphasizing ways in which these knowledge systems 
conflict with or complement more dominant Western scientific paradigms.  Of course, 
any label on these subaltern paradigms of environmental management only serves to 
distinguish or separate them from what is implied to be “true” knowledge, when in 
reality, everything – Western or not – contributes towards knowledge writ large.  In any 
case, interest in local, non-Western water management and irrigation practices has long 
since been a focus of anthropology, as several classic studies attest (e.g., Carney 2002; 
Geertz 1972; Gelles 2000; Lansing 1987; Lansing and Kremer 1993; Trawick 2001a; 
Trawick 2001b; Trawick 2003; Wittfogel 1957). 
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 In contrast, however, Orlove and Caton acknowledge the relative paucity of 
studies that take “water scientists and their knowledge” (Orlove and Caton 2010:406) as 
the element under consideration.  Again, setting aside, even if temporarily, who is 
considered a “water scientist,” the point that Western scientific understandings of water 
and its management have more or less escaped the analytical attention of anthropologists 
is well taken.  Within the wine industry, such a focus is less of a possibility, however, as 
water is not used as an additive during actual production in any meaningful way; rather, 
as noted earlier, water is used for irrigation and for myriad attendant applications such as 
cleaning.  Nevertheless, this project engages with water-related professionals, engineers, 
environmental activists, and others who do manage water quality and supply on larger 
scales using a Western scientific approach, and their insights clearly reveal this 
perspective.  In addition, this research does consider in part approaches to irrigation in the 
Temecula Valley, which can vary from complete reliance on technology to control the 
process on the one hand, to a very intuitive, manual process on the other, as well as 
blends of the two extremes. 
 
Sites Within the Waterworld 
 Orlove and Caton (2010) identify three “sites” that emerge within the possibilities 
of the five principal themes discussed above: watersheds, water regimes, and 
waterscapes.  As with the preceding section, this section will present a brief summary of 
each site, as well as commentary about their applicability to this research setting. 
 
 
42 
 
Watershed 
 As the authors note, the term watershed is a common scientific and legal / 
political term that refers to a geographic region within which all water flows towards a 
common area.  Sometimes these areas are quite large (spanning across several nations), 
while others may be comparatively small.  Throughout the world, many governments 
regulate water at the level of the watershed, since changes in one area of a watershed can 
affect the overall area.  Yet the idea of a watershed as a neatly-defined geophysical 
feature runs into problems when topographical boundaries of a watershed do not conform 
to arbitrary political boundaries, for example.  Orlove and Caton acknowledge these 
problems and point out that definitions of other ecological areas, “such as ‘forest’ and 
‘wetland,’ include both natural and social elements, given the complex nature of the 
characteristics and boundaries” (2010:406).  The definition of a watershed, however, has 
historically resisted this trend, partly because it indeed generally appeals to a uniform set 
of characteristics that are essentially entirely objective and, yes, scientific. 
 Yet watersheds are not entirely unproblematic, and one excellent example is 
directly germane to this research.  The process of dividing the Colorado River into 
management units resulted in the defining of largely arbitrary Upper and Lower Basins 
(more on this later), as has been well-documented (e.g., Hundley Jr. 2009; Reisner 1986).  
Other complexities confound the definition of a watershed, such as groundwater 
connectivity that may span multiple watersheds, deforestation in one region that may 
affect climate in a separate watershed, as well as anthropogenic landscape change, 
including dams, canals, and so on that can redirect water among watersheds (Orlove and 
Caton 2010:407).  In the Temecula Valley, while the local watershed has a comparatively 
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large groundwater supply, it cannot support the population and all related activities, 
principal among them agriculture, which necessitates water importation from several 
other regional watersheds. 
 
Water Regimes 
 Originally used within the field of hydrology to describe “the pattern of water 
flow in a freshwater ecosystem” (Orlove and Caton 2010:407), the term water regime has 
since found application in various fields of social science, such as political science, by 
way of international relations where it describes “sets of implicit or explicit principles, 
norms, rules, and decision-making procedures around which actors’ expectations 
converge in a given area” (Krasner 1983:2).  Orlove and Caton (2010:407) extend this 
meaning “to examine cooperation and contestation among water users, who, like nations, 
could seem to be autonomous and to have conflicting interests,” and additionally they use 
the term to describe “systems for regulating and managing water.”  It is in these senses 
that the term applies to this research, in that one goal is to describe the system for 
regulating and managing water, both within the Temecula basin and also within a smaller 
scale, that of the winery itself, as well as ways in which varying groups cooperate with or 
challenge various aspects of this system. 
 The work of Galaz (2004) is especially insightful here as a type of model, in that 
he demonstrates how water privatization and commodification affect the ability of 
stakeholders to raise concerns about related issues.  He notes (2004:415), too, that 
proponents of what he terms “free market environmentalism” typically “have surprisingly 
little to say on the possible social consequences of the implementation of free market 
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water regimes.”  And finally, the idea of the water regime is applicable to this research 
because, as Orlove and Caton (2010:408) state, the notion can be connected with 
resilience because a given system of rules and management strategies must be responsive 
“to external pressures such as climate change” (e.g., Hastrup 2009; Janssen, et al. 2006). 
 
Waterscapes 
 The term waterscape emerged during the mid-1800s as an analog to the more 
common artistic term landscape to describe works where water and nearby environs 
dominated the scenery (Orlove and Caton 2010:408).  More recently, however, and 
particularly within the last decade, social science research has adopted the term in work 
that shows that “water is not merely an economically valuable resource that flows 
through spaces, but is also a culturally and experientially meaningful substance present in 
places” (Orlove and Caton 2010:408).  Within the Temecula region, the term could apply 
to Vail and Diamond Lakes, both created initially as reservoirs to guard against drought 
and water shortages, that have come to be integrated into the overall geography of the 
area.  In addition, though, water creates the spaces that often attract tourists and residents 
to the town in the first place: vineyards.  In the absence of water, the verdant landscapes 
would be reclaimed by the desert-like expanses at their borders. 
 
Towards a Political Economy of the Environment of a Waterworld 
 But is this model ideal?  That is, does Orlove and Caton’s presentation of a 
waterworld that encapsulates a system of five primary themes interaction among three 
distinct yet linked sites adequately describe a water basin in southern California that 
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supports intensive wine production?  Not exactly, though the basic framework is 
exemplary.  Even so, a critique of their approach is warranted and results in a modified 
model that better captures the reality of a Western waterworld being governed by 
neoliberal economic and development principles, results of which play out in several 
spaces, and among them, wineries. 
 The primary critique is that the settings of most (though not all) waterworld-
related research, as cited by Orlove and Caton (2010), are rooted in the developing world.  
On the one hand, this makes perfect sense, given that developing economies are most 
likely to face water shortages, to suffer from more visible class struggles, to be ripe for 
economic colonization, and are generally more likely to be on the “losing end” of 
neoliberal development and economic policies, including the marketization of water and 
other natural resources.  On the other hand, however, this imbalance of coverage towards 
the developing world also reflects the propensity of anthropology to turn its gaze to the 
developing world and its subaltern citizenry.  Forty years ago, Laura Nader (1972:289) 
noted the abundance of fieldwork “on the poor, the ethnic groups, the disadvantaged” in 
contrast to the dearth of work on middle and upper classes, and she admonishes 
anthropologists to ask “whether the entirety of field work does not depend upon a certain 
power relationship in favor of the anthropologist, and whether indeed such dominant-
subordinate relationships may not be affecting the kinds of theories we are weaving.”  
Nader encouraged “studying major institutions and organizations that affect everyday 
lives” (1972:286), in an appeal reminiscent of the “total social fact” of Mauss, noting that 
“there is a certain urgency to the kind of anthropology that is concerned with power” 
(1972:286). 
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 Explicit discussion – indeed, even a passing mention – of power is completely 
absent from Orlove and Caton’s presentation.  While it is clear that at least some of the 
studies mentioned in their paper do engage with power, even if implicitly, the exercise of 
power, both real (in the sense of work, labor, and energy) and potential (in the sense of an 
ability to control, restrict, and permit), at various scales required to manipulate natural 
resources, and particularly on the scale of California’s infrastructure and bureaucracy 
devoted to water, demands purposeful discussion and is an unfortunate lacuna from their 
overall framework.  Explicit inclusion of power would complement the framework well 
given its recognition of political and governance-related issues that lie at the heart of so 
many water issues, though I believe that power is important enough to deserve extraction 
out of those categories wherein its importance currently appears implicit. 
 Granted, such a task would not be easy.  The concept of power is thorny indeed 
and has been defined or operationalized in more ways than is reasonable to explicate 
here.  Wolf (1990) describes in his classic lecture four facets, or “modes,” of power.  
While a useful guide for defining types of power, such as the ability either to do 
something or to restrict others from doing things, or the ability to control settings in 
which people interact, ultimately these prove unsatisfying when trying to realize his 
effort to define or classify the exercise of power ethnographically.  Wolf’s fourth “mode” 
comes closest, which he defines, citing both Marx and Foucault, as similar to the power 
to control modes of production, stating that this is “power that structures the political 
economy” (Wolf 1990:587), or “structural power” in short.  This definition of power is 
similar to Yelvington’s “resource theory of power” (1995:8) that emerges from “control 
of the production process” (1995:13), a theory that itself builds upon practice theories of 
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Bourdieu and “structuration” theories of Giddens.  Yelvington also calls for an explicitly 
historical understanding of power and its manifestations, arguing that power is 
reproduced through time and space and is experienced by people “responding to some 
prior state of affairs” (1995:19). 
 Yet just as power is experienced by people in relation to their historical condition, 
so too do the effects of power reverberate through landscapes, communities, political 
structures, and so on, which can be at least partially explored through a political economy 
of the environment framework informed by historical ecology with an eye towards 
landscape transformations, zoning, and related policies through time.  Agencies in 
capitalist Western societies, whether within the government or private entities 
empowered to do so, typically wield control over natural resources.  This is certainly the 
case in California, as the complicated governance structure overseeing water resources 
management at various levels demonstrates.  This type of control – one based squarely 
within a capitalist framework predicated on private ownership and supported by scientific 
authority – is perhaps taken as a given and has become reified as the correct strategy.  
Orlove and Caton’s outline would benefit from more explicit discussion or analysis of 
power as it relates to water within various geographical, political, economic, and 
environmental settings, with attention to degrees to which forms of control and 
governance are embedded and reproduced by various social structures, particularly in 
light of political economy of the environment research that demonstrates how 
environmental issues and societal / political processes are coproduced (Forsyth 1996; 
Forsyth 2003). 
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 Extending this idea, political ecological scholars have noted that the exercise of 
power and control by states, businesses, or other actors can “inscribe” resources such as 
water through depletion, degraded quality, or pollution (Bryant 1997; Bryant 1998), 
much as societal institutions of power and control, such as prisons and the military, can 
imprint, both physically and metaphorically, individuals with imposed values and ideas 
(Clastres 1974; Foucault 1977; Keat 1986; Taylor 2002).  Combining this outcome of the 
exercise of power, one that can in many cases be seen (if not readily measured in a 
quantifiable sense), along with the centering of power’s locus within a relative, 
historically-informed social system, power in this project is defined partly, following 
Hornborg, “as a social relation built on an asymmetrical distribution of resources and 
risks” (Hornborg 2001:1).  His view is useful in this context, given that he examines how 
“machine technology is not primarily know-how but unequal exchange in the world 
system, which generates an increasing, global polarization of wealth and 
impoverishment” (Hornborg 2001:2), and the concept of “risks” works well within an 
environmental framework. 
 Despite the usefulness of Hornborg, I would add to his definition because he, like 
Wolf, fails to explicate fully ways in which power is actually used.  It is possible, for 
instance, that an “asymmetrical distribution of resources and risks” remains latent and not 
acted upon.  Therefore the task is not just to identify differential distribution of resources 
and risks, but also to point out when and why and by whom such differences are realized.  
For example, it is crucial to consider how resources, whether natural, financial, or 
political, are deployed – and used – by the state. 
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 Moreover, as a discipline anthropology has encouraged its current and developing 
practitioners to conduct research in non-Western settings, and indeed, the comparative 
corpus that this work has generated is unquestionably invaluable.  Yet as Nader stated 
four decades ago, “we anthropologists have studied the cultures of the world only to find 
in the end that ours is one of the most bizarre of all cultures and one […] in urgent need 
of study” (1972:302).  Though the goal of anthropology should not be to study a culture 
or setting by virtue of its being “bizarre” (and by whose standards, anyway?), the general 
point remains valid. 
 More specifically, some scholars have discussed the paucity and subsequent need 
for anthropological investigations situated within the United States, something that, as an 
American anthropologist, I was explicitly discouraged from conducting on several 
occasions.  About twenty-five years after Nader’s call for a more Americanist 
anthropology, di Leonardo (1998:15-16) commented that “the United States, a complex 
Western society, is [a] dense and light-consuming black hole in anthropology, […] a 
second-class citizen [that] relies on an implicit, and therefore entirely untheorized, 
American ‘home’.”  She goes on to lament “the elision of historical political economy” 
(1998:20; see also De Genova 2007) in both anthropology in general and Americanist 
anthropology specifically, ultimately suggesting that “it is time really to attend to our 
own country and all its connections to the rest of the globe, time to abandon 
merchandising the unfamiliar” (1998:367).  Moving ahead forty years from Nader, 
Cattelino (2010:278-279) notes that “Americanist anthropologists increasingly take 
environment as an object of social analysis,” resulting in “ethnographies [that] reveal the 
politics of nature’s production in America,” which indicates that some good progress is 
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being made to fill the void.  Given all this, studies of water governance and use within 
modern, Western (even American) political, social, economic, legislative, and 
environmental systems should be more prevalent, with an eye towards political economy, 
as such studies may indeed reveal nuance or shortfalls in anthropological theories and 
practice that otherwise might remain obscured. 
 Perhaps somewhat as an extension of this lack of emphasis on Western developed 
settings, the role of comparatively advanced technology (or even its explicit rejection) in 
water governance and use is often overlooked.  Many studies discussed by Orlove and 
Caton (2010) involve geographic locales and cultures that continue to practice more 
traditional methods of irrigation that rely more on manual labor than innovative 
technology.  Nevertheless, there is a pervasive technology fetishism that dramatically 
influences decisions regarding water management and applications, not just within 
Western contexts, but also as prescribed solutions to resource (and other) woes of 
developing nations, as driven by neoliberal manifestations such as structural adjustment 
policies and programs (such as dams), many of which may even exacerbate the very 
problems that they were ostensibly designed to combat (e.g., Bjornlund 2002; Greenberg 
1997; Mackenzie 1993; Pfeiffer and Chapman 2010).  The degree to which technology is 
embraced or resisted, and the ways in which this acceptance or rejection is expressed in 
political, social, economic, and environmental spheres, is a fundamental aspect of 
waterworlds that should be a more prominent facet of such studies. 
 In general, then, the political economy of the environment of Temecula Valley’s 
waterworld fundamentally represents the framework explicated by Orlove and Caton 
(2010), but with some modifications.  First, there is an explicit setting within a Western, 
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developed context that embraces to a degree the notion of “studying up” in an effort to 
explore neoliberal policies and practices that influence the production of a global 
commodity of not small economic consequence.  Second, there is a conscious recognition 
of the situating and enacting of power within the waterworld.  And third, there will be 
explicit focus on technology and its roles both as facilitator of and hindrance to the 
promise of continued resource availability. 
In the end of their manuscript, Orlove and Caton suggest ways in which 
anthropologists can engage with water issues, and their words constituted such an 
effective inspiration for this dissertation that their insights deserve full quotation here: 
Waterworlds must be studied ethnographically, in all their components, including 
the often-neglected waterscapes as well as the more commonly examined 
watersheds and water regimes.  The wide range of people, agencies, and processes 
involved in addressing concrete water problems all require sustained scrutiny.  
Too often in the past, water consumers have been the sole concern, along with 
their national governments; this mindset is no longer sufficient when one realizes 
the profound presence and involvement of the transnational community of water 
experts.  It is likely, therefore, that an anthropology of water can fruitfully link up 
with science and technology studies, even while continuing to connect with other 
specific, longer-established approaches, such as political ecology and material 
culture studies, and with the broad integrative styles of analysis that characterize 
the discipline (Orlove and Caton 2010:411). 
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Methodological Implications and Approach 
 In addition to theoretical issues, studying waterworlds in Western, 
institutionalized contexts requires a flexible application of methods within the standard 
anthropological toolkit.  Laura Nader’s (1972) discussion of “studying up” is once again 
a useful guide to this problem and possible resolutions.  Regardless of the field setting, 
Nader suggests that for anthropologists “the most usual obstacle is phrased in terms of 
access” (1972:302).  This is true whether the setting is Botswana or Baltimore.  The 
specific manifestation of access problems, however, shifts depending on the power 
differential at play, as Nader notes: “The powerful are out of reach on a number of 
different planes: they don’t want to be studied; it is dangerous to study the powerful; they 
are busy people; they are not all in one place, and so on” (1972:302).  She goes on to say 
that under the classic model of participant observation, anthropologists typically reside 
with, or close to, subjects; in other words, anthropologists tend to prefer residential 
settings, or at least those that are more readily open for public access, such as hospitals.  
In the case of certain institutionalized contexts, such as larger private businesses or firms, 
or government agencies, Nader asks “if [anthropologists] couldn’t participant-observe, 
how could they do anthropology?” (1972:306). 
 The fact is, Nader suggests, that “for the most part our students are not generally 
trained in the kinds of techniques that they would need to work on problems in 
nonresidential settings such as banks, insurance companies, government agencies” 
(1972:306) and so forth.  One suggestion she put forth is that 
we might have to shuffle around the value placed on participant observation that 
leads us to forget that there are other methods more useful for some of the 
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problems and situations we might like to investigate.  The use of personal 
documents, memoirs, may substitute for anthropological participation in some 
areas of culture that take long years of participation to really understand 
(1972:307). 
Nader also points out that one of her students astutely suggested, after completing 
fieldwork with the California Department of Insurance, that in such institutional, formal 
settings, the anthropologist becomes more of an “observer” than a “participant-observer,” 
and that what is required is a “methodologically eclectic approach” (quoted in Nader 
1972:307-308).  That said, this project was still grounded firmly within anthropological 
methods. 
 
Sampling Strategy 
 Much of the knowledge of interest to this project, such as of wine and its 
production, of the availability and distribution of surficial and groundwater, and of the 
political and economic facets of the proposed development plans, is largely specialized.  
This manifests, in part, as a barrier to access, much as Nader discusses, since relatively 
few people can act as informants, and some are in agencies or official roles that do not 
permit ready, open access, and in addition they are geographically-dispersed.  As a 
methodological consequence, purposive and snowball sampling of informants and 
research sites were required.  My entry into the fieldsite of the Temecula Valley was 
facilitated initially to a large extent by Dr. Kevin Yelvington, who had conducted 
fieldwork in the area previously.  As such, during my initial visit, he had arranged for 
interviews with certain knowledgeable informants, including a winery manager and long-
54 
 
time residents of the area.  These informants were selected based on an a priori 
framework that identified potential participants based on their expertise and experience, 
thus representing a purposive sampling methodology (Johnson 1990:27-28). 
 During these early interviews, I asked questions related to my own research goals.  
While many of these early participants provided some good information, their most 
valuable contribution was to suggest others who might be better-suited to address my 
questions.  Future informants therefore were identified via a snowball sampling 
procedure, which “provides the ethnographer with the explicit means for moving through 
the community in some methodologically and theoretically meaningful way” (Johnson 
1990:81) by providing at least some measure of quality control for potential informants 
while also ensuring that they can contribute meaningfully to the project. 
 Beyond identifying willing participants, snowball sampling provided me with 
access to the winery where I conducted the bulk of my participant-observational research.  
One early informant, a pioneer in the Temecula Valley wine industry, suggested that I 
speak with a particular winery manager who had once worked for her.  Using her name 
facilitated entry into his winery; without that connection and recommendation, I doubt 
that I would have been able to interview the manager and, ultimately, conduct fieldwork 
at his winery.  Once there, the informant pool represented essentially a convenience 
sample of available and willing employee participants (all of whom did willingly 
participate).  By concentrating my participant-observation and data collection efforts at a 
single primary site, I chose to focus on depth rather than breadth, gaining deeper insights 
and a higher level of trust than I might have had otherwise. 
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 I wanted to identity informants with expertise and knowledge of water at the state 
level as well.  In particular, within California, certain watersheds are overseen by a 
watermaster (discussed at greater length in the following chapter), and I wanted to speak 
with people holding that role in watersheds in southern California.  Also, I wanted to 
speak with experts in environmental issues who participate in watchdog groups with 
specific interest in water-related environmental concerns in certain areas of the state.  
Identifying these individuals constitutes a purposive sampling strategy as well. 
 
Key Informant Interviews 
 As noted above, Dr. Kevin Yelvington had conducted a number of initial, mostly 
open-ended or unstructured interviews (Bernard 2006; Schensul, et al. 1999) covering a 
variety of topics, ranging from the proposed development plans to oral histories to 
overarching water concerns and challenges.  I used these responses both as ethnographic 
evidence towards addressing my own research questions and as a guide to inform my 
own subsequent, semi-structured interviews (Weller and Romney 1988) with key 
informants on topics of specific relevance to my project. 
 
Oral History Interviews 
 A few interviews with key informants are perhaps better characterized as oral 
histories.  Specifically, I was able to interview a long-time resident and former employee 
of the main water utility for the Temecula region, with attention to the early development 
of water service to the area.  Also, I spoke with pioneers in the Temecula Valley 
winemaking industry who were able to explain some early techniques of viticulture in the 
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area and to discuss some historical figures important to the success of the nascent 
industry.  While not as broad or free-ranging as a complete life history interview 
(Angrosino 2007), several tenets and goals are the same, such as learning from and about 
people and events that have escaped much formal documentation. 
 
Archival Research 
 Although no definitive explication of archival research “best practices” is 
available, as Brettell (1998) argues, use of archival sources connects local historical 
phenomena within the broader state, regional, national, and global narrative.  Archival 
documents and information can provide the basis for subsequent interviews and 
discussions, and also can help to bridge the gap between privileged historical data and 
lived experiences of residents, policymakers, and other important historical and 
contemporary sources and informants (Brettell 1998; Gulliver 1989; Schensul, et al. 
1999:201ff.).  While this project did not make extensive use of archival sources, some 
were crucial and did provide excellent information. 
 For example, the Wine Industry Collection at California State Polytechnic 
University, Pomona contained an unpublished monograph that provided a wealth of 
information on the early history of winemaking in the Temecula Valley, as well as 
information on the contentious development of the Temecula Valley appellation that 
informed subsequent interviews.  The California Water Archives at the University of 
California, Riverside contained several monographs and sources that might otherwise 
have eluded my search, which I was then able to request or locate through inter-library 
loan.  Even the Temecula Public Library had two collections of interest: first, a general 
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section on wine and viticulture, impressive both for its depth and breadth, containing 
many older, out of print, or otherwise interesting sources that informed the overall project 
and my personal wine-related knowledge, and second, a special, non-circulating 
collection devoted to local Temecula history.  This collection contained monographs on 
several relevant subjects, including the development of the wine industry in the Temecula 
Valley, as well as a rare book on the early years of the Metropolitan Water District that 
provided valuable insight into the planning and justification of the massive engineering 
works that even made it possible for Temecula, and countless other communities, to 
survive and to flourish. 
 While those three collections constitute the more traditional view of an archive, 
two additional sources could fall under that heading as well.  First, a significant amount 
of material related to government agencies at all levels, from a county board of 
commissioners and city councils all the way to state-level organizations, is now located 
online.  Digital recordings or scans of public meetings, reports, studies, historical 
documents, and other records are readily available – sometimes exclusively – online.  For 
example, the California Department of Water Resources website contains a wealth of 
historical and contemporary materials, some of which were use and referenced during 
this project.  Furthermore, watermaster reports and similar documents are typically 
available online, and information on relevant legal decisions related to water and the 
environment are located on sites, for example, devoted to environmental protection 
watchdog or activist groups.  Even locally, the Riverside County Planning Department 
provided DVDs of meetings during which discussions related to wine country and its 
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expansion occurred, and in addition, minutes of these and other meetings are likewise 
available online in a searchable format. 
 Second, during some of my key informant interviews, particularly those with 
more of an oral history perspective, those whom I was interviewing would offer personal 
photographs, newspaper articles, society newsletters, local magazines, and other 
ephemera that added a warmth and richness to the experience (and to the project overall) 
that would have been deeply missed otherwise.  Furthermore, more modern offerings 
including tourism brochures, maps, wine tour guides, and so on, such as are available in 
hotel lobbies and at tourism offices, also were valuable and help to show how a place 
sells and presents itself to tourists and consumers.  These objects constitute a type of 
archival material, or perhaps “secondary” data (Schensul, et al. 1999:202), that 
complemented my more traditional archival approaches.  In my opinion, both of these 
types of sources push the boundary of what is considered both an “archive” and archival 
research.  While physical collections retain an important and prominent place in 
ethnographic and other social science research, the rise of digital collections and 
disparate data that are easily collated and accessed despite great geographical distance 
means that anthropologists and other researchers may need to reconsider what constitutes 
archival work. 
 
Participant-Observation 
 As DeWalt and DeWalt (2002:1) note, “participant observation is accepted almost 
universally as the central and defining method of research in cultural anthropology,” to 
such an extent that it “subsumes the bulk of what we call […] fieldwork.”  So too in this 
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research, participant-observation constituted the primary means of gathering data, 
particularly regarding water use in the production of wine.  More than that, however, 
participant-observation within the ethnographic process is, as alluded to above, both the 
principal way to reveal details that escape formal documentation and the means by which 
theoretical assumptions about relationships in the fieldsite are tested and refined. 
 While at the winery, I participated in a number of ways, including assisting in the 
receiving and processing of grapes, cleaning various equipment, and other tasks related to 
water consumption.  Likewise, I observed all aspects of the wine production cycle, such 
as irrigation, harvesting, processing, storing, barreling, and more, in addition to observing 
work in the tasting room.  Information gleaned during these sessions provided the basis 
for ongoing data collection, including frequent casual conversations and more formal 
interviews.  Also, I documented many of these processes with photographs and audio 
recordings.   
 While a more traditional approach to participant-observation worked well in the 
winery, primarily because of its small size, accessibility, and the support of management, 
other research settings were less amenable.  For example, even though I requested to 
observe water supply and treatment infrastructure, my request was denied, citing safety 
and liability concerns.  This type of difficulty once again is an example of access 
problems as discussed by Nader.  As such, I was limited to interviews and secondary data 
sources that mapped or otherwise touched on infrastructure. 
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Data Analysis 
 All interview transcripts, including those of Dr. Kevin Yelvington, and fieldnotes 
were imported into MaxQDA, a qualitative data analysis tool.  Next, I developed an 
initial codebook based on a priori categories related to my research questions and 
theoretical approach (DeWalt and DeWalt 2002:172).  While reading through notes and 
transcripts, recurring ideas were discovered and turned into additional themes in an 
iterative process (DeWalt and DeWalt 2002:173).  Ultimately, I generated a hierarchical 
coding scheme that consisted of four major themes (Water, Grapes and Wine, Wine 
Country, and Development) and thirty-three specific codes. 
 
Conclusion 
 Research on political, economic, and environmental issues has been prolific 
within social sciences and anthropology for decades.  The diversity of practitioners and 
perspectives has led to the development of several theoretical models and approaches.  
Though some scholars are firm adherents to a particular theory or paradigm, most seem 
ready to admit that, for the most part, research conducted under the “heading” of one 
could just as readily fallen under the umbrella of another.  That having been said, Orlove 
and Caton’s model of a waterworld complements a political economy of the environment 
approach well, affording opportunities to enhance both through further anthropological 
research.  Throughout this chapter, I have hinted at aspects of the research setting that are 
applicable to my chosen perspective.  In the following two chapters, both the broader 
setting of California and its water issues and the more local setting of the Temecula 
Valley will be described.  
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Chapter Three 
California and its Water 
 
Introduction 
 The next two chapters describe the ethnographic setting of this research.  Any 
anthropological analysis is steeped in the history and current trajectory of its setting, and 
as such they deserve careful consideration.  This chapter accomplishes two primary goals.  
First, it contextualizes historical and contemporary issues related to water availability and 
governance at the state level, including information on precipitation, climate, surficial 
and groundwater supplies, imported water, and legal decisions that shaped and continue 
to affect water rights and apportionment in California.  Second, this chapter briefly 
presents more general information about water use in vineyards and wineries within the 
state.  California’s political, judicial, economic, and social legacy regarding water is 
perhaps the most complex and rich of any state, which is why it deserves a fuller 
treatment than might be otherwise expected.  The following chapter will encompass 
Temecula and the Temecula Valley more specifically. 
 
A Brief Account of California’s Internal Water Supply 
 An understanding of anything related to California must flow from an 
understanding of water: where it comes from, its distribution, where it goes, how it is 
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managed, and so forth.  Reisner (1986:12) argues that the seven states that comprise this 
overwhelmingly desolate corner of the United States – Wyoming, Utah, Colorado, New 
Mexico, Nevada, Arizona, and California – literally think about water differently than the 
other forty-three states.  Or at least, those with power over water in this region 
historically have done so.  In the East, wasting water typically means overuse, while in 
the West, to “waste” water means not to use it.  The term conservation in the East often 
equates with protection from development, whereas in the West, to conserve water is to 
dam it up and to leverage great public works projects to harness its life-granting powers 
in an otherwise hostile environment, whether through biological uptake or conversion 
into electricity, rather than allowing it to flow unimpeded out to sea.  The irony is indeed 
palpable, however, when water use in a severely deficient region is valorized, while using 
water in areas with ample supply is undesirable. 
 Therefore, to understand water in California is to understand first its constituent 
parts; that is, the precipitation, surface waters, and groundwater that supply the thirsty 
state.  And second, what becomes immediately apparent is that state and regional political 
and economic processes are inseparable from each element of this supply, the history of 
which continues to influence and shape contemporary California hydropolitics and 
industry.  A good place to start is with Godwater, the name that early settlers to the West 
gave to precious precipitation, and the only source that, when falling within its borders, 
unequivocally in its entirety belongs to California. 
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Precipitation 
 Statewide precipitation averages 200 million acre-feet (MAF) per year.  (One 
acre-foot is the amount of water required to cover an acre of land under one foot of water, 
or roughly 325,851 gallons, and is the approximate amount of water used by a household 
of four people over two years.)  Three issues affect efficient and complete use of this 
water: evaporation and immediate uptake, distribution, and variability.  The first issue is 
that sixty-five percent of all precipitation either evaporates or is quickly used by 
vegetation and trees, leaving only thirty-five percent (or about 71 MAF annually) 
accessible as streamflow, or runoff (i.e., for all other uses, including the environment, 
agriculture, and households).  The second issue is distribution: rainfall ranges from 
essentially zero in desert regions to 100 or more inches in mountainous areas, and forty 
percent of all runoff (29 MAF) occurs in the northern part of the state, which is the least 
populated.  Perhaps the most serious problem, however, is variability. 
 State rainfall averages in California are based on about 100 years of data.  Over 
that time, runoff has ranged from 15 MAF in 1977 to 135 MAF in 1983.  In addition, the 
20
th
 century was the third or fourth wettest century for the state in the last 4,000 years, 
based on dendrochronological studies (Carle 2009).  As such, statewide “averages” are 
based on a very wet century that does not reflect historical rainfall patterns and likely are 
not good predictors of future expectations.  The result is that annual state runoff rarely 
aligns with the state annual precipitation “average” of 200 MAF and is subject to extreme 
variation even over short spans of time.  To combat this fluctuation, California stores 
high winter and spring flows in reservoirs (which hold about 43 MAF of water) designed 
to provide adequate flow for a seven-year drought period, but incomplete projects and use 
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constraints still result in severe shortages from time to time (Littleworth and Garner 
2007).  This infrastructure, as well as water allotments, has been designed around a 200 
MAF expected precipitation average, even though in many years this amount is not met, 
or can even be exceeded without adequate ability to store and use the surplus. 
 
Surface Waters 
 The thirty-five percent of precipitation that is available as streamflow (or runoff) 
feeds California’s surficial waters, such as rivers, streams, and lakes.  A quick glance at a 
map reveals some interesting observations (see Figure 3.1).  First, the state has two main 
rivers that lie fully within its borders: the Sacramento River and The San Joaquin River, 
both of which drain roughly to the San Francisco Bay.  Most other rivers of note are 
tributaries of these two bodies of water, though some rivers flow into various lakes.  (The 
third major river “in” California is the Colorado, which comprises the southeastern 
border with Arizona and part of Nevada, but its importance to this research warrants a 
separate section, discussed below.)  Second, the vast majority of major surficial waters 
are concentrated in the northern part of the state, flowing out of the Sierra Nevada 
Mountains or other ranges, fed by melting snowpack and other precipitation.  The adage 
goes that 2/3 of the water and 1/3 of the population is in the northern part of the state, and 
1/3 of the water and 2/3 of the population is in the south.  Counting the total number of 
rivers is daunting, and perhaps unsurprisingly there is no concord on a tally, though likely 
almost 5,500 flow throughout the state. 
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Figure 3.1. Major California rivers. Source: United States Geological Survey. 
 The situation of lakes in California is even more troublesome.  Of natural lakes, 
California has more than 200 (again, note the lack of specificity).  That figure, however, 
represents only about ten percent of the state’s lakes, which number more than 2,000, 
most of which are artificial, the result of a large number of dams (around 1,500, of which 
about 1,300 are under state jurisdiction, while the remaining are under federal control). 
66 
 
Groundwater 
 In addition to surface waters, California has about 431 groundwater basins, 
twenty-four of which are subdivided into 108 subbasins, for a total of 515 groundwater 
systems underlying forty percent of the state that store roughly 850 MAF of water 
(Department of Water Resources 2003, see also Figure 3.2).  This amount is deceptive, 
however, as only about fifty percent is currently economically retrievable.  Future 
advances in technology, perhaps forced by growing demand and dwindling supply, may 
make a greater portion available, a point that should not be overlooked, although rates of 
replenishment must be considered regardless of what is technologically possible to 
extract.  Moreover, the true extents, actual capacities, and other information about many 
groundwater basins are not fully understood, a point that will be discussed in greater 
detail later.  Indeed, the California Department of Water Resources (2003) notes that 
subbasin boundaries “were developed or modified with public input, but little physical 
data” and as such “should not be considered precise boundaries.”  The site goes on to say 
that even in basins where “the basin response is fairly understood and the boundaries are 
well defined […] there are many unknowns and the boundaries may change as more 
information is collected and evaluated.”  This demonstrates that even in a part of the 
nation that is incredibly dependent on all available sources of water, much remains 
unknown, likely the result of insufficient temporal and financial resources to devote to 
extensive and exact mapping.  Yet, this suggests that crucial legislative and judicial 
decisions at local, state, and even federal levels concerning water-related permitting, 
apportionment, and so forth are made and enforced based on potentially incomplete data,  
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Figure 3.2. Groundwater basins in California. Source: California Department of Water 
Resources 
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reflecting the inexorable links among political, economic, and social interests 
surrounding water. 
 An average of 12-15 MAF of water is pumped from groundwater sources 
annually, meeting thirty percent of the state’s needs.  Part of the water that is withdrawn 
from the aquifers returns to the aquifers, so not all extracted water is “lost.”  While 
aboveground irrigation replenishes groundwater, it can diminish water quality over time.  
The use of fertilizers and pesticides over the last fifty or more years in urban and 
agricultural applications has contaminated certain groundwater sources, and scientists are 
noticing a gradual yet steady decline in groundwater quality (Penn 2008), also a result of 
salts or other solids, often found in imported water that is used for blending with pumped 
groundwater, percolating through the ground.  This problem is exacerbated in dry areas 
such as southern California where long periods without precipitation can result in a 
buildup of salts and other compounds in the topsoil that is rapidly flushed into aquifers in 
high concentration when a good rain does occur, rather than regular flushing, some of 
which might drain to surficial waters rather than into groundwaters, that might happen 
with a more even rainfall pattern. 
 Nevertheless, even accounting for this recharge, the “overdraft” (the difference 
between water that is withdrawn and what is recharged) is still about 1.5-2.2 MAF per 
year, the result of evaporation, runoff to surface waters, or other loss.  One recent study 
shows that groundwater pumping (primarily for agricultural use) in the massive Central 
Valley is happening faster than it can recharge (Gleeson, et al. 2012), which means that 
additional water supply will be needed.  Urbanization increases this overdraft, in that 
while an acre of land more or less uses equivalent water whether zoned for residential or 
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agricultural use, residential water does not return to the ground as frequently (typically 
due to impermeable groundcover such as cement), and instead runs off as wastewater 
(Blomquist 1992:63).  While this loss may seem relatively small at first glance, recall that 
a single acre-foot of water can sustain a family of four for two years, meaning that this 
overdraft quantity could sustain about three or four million families (or roughly twelve to 
sixteen million people) for two years. 
 In the southern portion of the state, where almost half of the population lives, 
groundwater supplies twenty-five percent of all drinking water, yet the quality is not 
always ideal.  Independent sampling of 2,342 groundwater wells from 1994 through 2000 
found that forty-two percent exceeded at least one maximum containment level (MCL) of 
various contaminants, such as arsenic (Littleworth and Garner 2007).  Sometimes, 
however, this water can be blended with cleaner water or otherwise treated at the 
pumping site to meet the MCL, though other times sites must be abandoned (some of 
which have become U.S. Environmental Protection Agency “Superfund” sites, which are 
particularly toxic abandoned hazardous waste sites that the EPA has designated for 
cleanup and mitigation).  Regardless, this means that future use of groundwater will only 
continue to become more costly in terms of treatment in order to ensure acceptable 
quality and safety. 
 
A Brief Account of California’s Imported Water Supply 
 In addition to water that lies within or under California, the state also imports 
water from the Colorado River.  While technically not a true importation, given that part 
of the river constitutes the border with Arizona and part of Nevada, the sheer size of the 
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project and the fact that most of the water that originates from the Colorado River is not 
used proximate to the source mean that it is typically referred to as imported water.  In 
fact, essentially all water that is transported to a location in California that is not 
relatively proximate to the source is considered “imported.”  This includes, for example, 
water imported from the Owens Valley to the Los Angeles area, or water imported from 
the Sacramento-San Joaquin River Valley to southern portions of the state.  However, in 
the discussion that follows, only water from the Colorado River constitutes additional 
supply beyond what has already been mentioned. 
 
The Colorado River 
 William Mulholland, perhaps the most important single individual related to 
southern California’s (and certainly that of Los Angeles’s) imported water history, stated 
in 1904 that “the time has come when we shall have to supplement the supply from some 
other source” (quoted in Reisner 1986:64).  The resulting Owens Valley project was 
successful in bringing additional “imported” water to the Los Angeles area, but in less 
than two decades, even that supplemental water was insufficient.  Beyond Los Angeles, 
inland farmers and cities were beginning to clamor for more water, as it became 
increasingly clear that unrestrained use of groundwater was unsustainable over the long-
term.  At that time, farmers in the Imperial Valley could have used an additional 3-4 
MAF of water alone, independent of the growing needs of Los Angeles, an amount equal 
to the water use of all the so-called upper Colorado River basin states (Wyoming, Utah, 
Colorado, and New Mexico) combined (Reisner 1986:129).  Nevertheless, it became 
increasingly clear that the Colorado River was the only viable source of imported water 
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for the entire region.  In 1925, the California Department of Public Works noted that: 
“There being no nearby source of additional supply, great works to bring in water from a 
distant source will be necessary.  Preliminary reconnaissance indicates that such a supply 
may be had from the Colorado River” (Bailey 1925:14). 
 Two years earlier, in 1923, Mulholland himself had suggested that the Los 
Angeles Department of Water and Power look into importing water from the Colorado 
River via an aqueduct (Blomquist 1992:61-62).  Shortly after, in 1924, Los Angeles filed 
for and was granted a permit for 1,500cfs (cubic feet per second) of water from the 
Colorado, even though no means was yet in place to transport it.  As the risk and 
challenge were enormous, Los Angeles did not want to undertake the project alone, and 
as mentioned other cities were without adequate water anyway.  As such, state legislators 
authorized the creation of the Metropolitan Water District (MWD), financing it through 
bond sales, with the understanding that member political jurisdictions would “participate” 
by funding the ongoing operating costs.  The MWD came about in February 1928 with 
thirteen charter member cities, and it remains today as one of California’s most important 
and powerful water-related agencies. 
 Reisner writes (1986:129-130) that early efforts to control the Colorado River, 
beginning in 1892, failed miserably, the result of erratic flows and high levels of silt, and 
developers realized that a dam would be the only way to harness and to control its waters.  
The issue was that California was the only Colorado River basin state at that time with a 
population and industry large enough to make use of a dam.  The irony therefore was that 
California was the only realistic user of Colorado River water even though it contributed 
nothing to its flows; no tributaries to the Colorado begin in California.  As such, 
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California realized that it would have to negotiate access to the river with other basin 
states. 
 The main framework of an agreement emerged in 1922, when the Colorado River 
Compact took shape under the guidance of Commerce Secretary Herbert Hoover.  The 
flow of the Colorado was set at about 16.5 MAF by the U.S. Reclamation Service, a 
figure later determined to be based on a few years of uncharacteristically high flow and 
obtained using poor-quality gauging equipment (Hundley Jr. 2009:193,274).  States 
surrounding the Colorado were divided into two artificial basins, the Upper (mentioned 
above) and Lower (California, Arizona, and Nevada), with each being allocated 7.5 MAF 
of water.  Each basin could decide how to apportion this water to “member” states.  Of 
the remainder, 1.5 MAF were reserved for Mexico, and 1 MAF were given as a bonus to 
the Lower Basin, which threatened to leave negotiations unless they secured a higher 
apportionment. 
 Negotiations stumbled, however, when the states went to ratify the Compact, with 
some states, such as Arizona, wanting to settle in-basin allocations before agreeing to 
anything, while others, such as California, demanded other line-item special projects as 
addenda before they would ratify.  In 1928, Congress intervened and would authorize two 
of the largest special projects (the Boulder Dam and the All-American Canal) provided 
that six of the seven states agreed and, crucially, that California limit its diversions of 
Colorado River water to 4.4 MAF per year.  Arizona was the lone dissenter, as it wanted 
more water guarantees, but the other states agreed, so the Compact became law.  This 
compact remains the fundamental core of the “Law of the River,” which is the title for all 
collective legal decisions affecting allocation and distribution of water from the Colorado 
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(Hundley Jr. 2009; Littleworth and Garner 2007).  An important facet of this “Law” is 
that California is apportioned half of any surplus water in addition to its 4.4 MAF annual 
allocation, and furthermore it holds priority over 550,000 AF of this surplus each year, 
meaning that it is “first in line” during times of reduced surplus for this amount.  In the 
past, however, surplus has allowed for about twice that amount, meaning that California 
historically has withdrawn roughly 5.4 MAF annually from the Colorado River.  
Recently, though, as a result of increased development in Arizona, coupled with an 
inability to rely on surplus, it is predicted that deliveries to California will decrease 
(Littleworth and Garner 2007).  See Figure 3.3 for current apportionment percentages. 
 
Figure 3.3. Current Colorado River apportionment. 
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 Construction of the Colorado River Aqueduct into California began in 1932 and 
was completed in 1941.  Over the course of its journey, water is lifted 600 ft. from its bed 
to the desert floor, where it then travels 340 miles to southern California, through 242 
miles of desert, fifty-five miles of covered conduits, sixty-two miles of concrete canals, 
twenty-nine miles of siphons, and twenty-nine tunnels ranging from 338 ft. to 18.3 miles 
in length, in addition to being lifted an additional 1,000 ft. before finally reaching 
regional feeder stations that handle initial distribution (Blomquist 1992:62).  Making all 
this happen was quite the political and economic tour de force, but it did not provide the 
state with any long-term water security.  Indeed, by 1950, less than a decade after 
Colorado River water deliveries started, California was already using its 4.4 MAF 
allotment and was already planning a second aqueduct to Los Angeles to use 700,000 AF 
of its surplus (Reisner 1986:139).  All of this effort to supply southern California with 
water is put into perspective when it is understood that all of the state’s rivers and 
reservoirs contain ten times the amount of runoff as the Colorado River, yet it all satisfies 
sixty percent of demand (Reisner 1986:9); in fact, the actual figure is likely much less, 
given that that figure is from 1986 and California’s population is now significantly higher 
(roughly 38 million now vs. about 25 million in the mid-1980s, with most growth in the 
water-starved southern portion of the state). 
 In terms of quality, water from the Colorado River is far from ideal, an important 
historical point that still has consequences today.  Reisner writes (1986:6-8) that as water 
is diverted from the Colorado and flows through fields and underlying rock, it picks up 
additional salt content, raising its salinity up to thirty times its original concentration (28 
parts per million (ppm) up to 6,500ppm) between initial diversion and eventual return.  
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This salinity is increased by all major tributaries that flow into the Colorado, each of 
which is just as salty if not more so.  Around 9 million tons of salt flow through the 
Colorado annually, generated by both natural and anthropogenic sources (Patrick 
2000:216).  Natural sources, about which little can be done, include saline springs and 
runoff due to rainfall and snowmelt.  Anthropogenic factors include leaching of coal spoil 
materials, oil and gas production, overuse of high-quality water, and removal of water 
from mines, all of which increase the salinity of aquifers and groundwater.  But the 
greatest contributor to salinity is agriculture, which accounts for thirty-seven percent of 
the increased salinity in the Upper Basin states (Patrick 2000:19).  This diminishes the 
quality of irrigation water, thus reducing the diversity of available crops and their yields.  
By the time water reaches Los Angeles, the water is so salty that it can kill certain plants.  
Water that is that salty cannot be used directly on most, if any, agriculture, which 
necessitates costly blending or desalination operations, resulting in economic and 
political consequences throughout the region (including Temecula, which will be 
discussed later).  For example, originally the United States was supplying Colorado River 
water to Mexico (its 1.5 MAF allotment) with extremely high salinity, for though bound 
to provide it, nothing was mentioned about a guaranteed minimum quality.  Mexico 
threatened to take the United States to the World Court, and only then did President 
Nixon’s administration negotiate a salinity treatment agreement.  The result was that by 
1986 water that had cost upstream farmers $3.50 per AF ended up costing $300 per AF to 
desalinate before sending it across the border (Reisner 1986:8). 
 Another quality problem related to Colorado River water and its infrastructure is 
the quagga mussel, an invasive species native to Ukraine discovered in Lake Mead 
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(Nevada) in early 2007 (Binder 2011).  An intensive inspection of the Colorado River 
Aqueduct system revealed infestation.  The mussel is a filter feeder, removing nutrients 
from the water, which subsequently removes food for zooplankton and so on, ultimately 
altering the overall food web.  Because the mussel rapidly colonizes hard surfaces such as 
screens, pipes, pumps, etc., there are significant costs associated with their control, 
including continuous chlorination of the entire aqueduct system and, occasionally, 
physical inspection and removal.  This problem quickly gained the attention of California 
legislators, who enacted bills in late 2007 prohibiting release of the mussel into state 
waters and creating a control plan.  The political and economic cost of this issue is yet 
another facet of ensuring that southern California has sufficient water. 
 
The Sacramento-San Joaquin River Delta 
 The second important source of “imported” water into southern California comes 
from the Sacramento-San Joaquin River Delta region.  The total area of the Delta is 
approximately 1,100 square miles.  About seventy-five percent of its supply is water 
flowing in from the Sacramento River Valley, with the balance coming from the San 
Joaquin River and smaller tributaries and precipitation.  Flows into and out of the Delta 
are highly variable, dependent upon annual precipitation and winter snowpack.  Of its 
outflow, about fifteen percent is delivered through a complex series of canals, pumping 
and lift stations, and other facilities to the State Water Project (discussed below) in 
southern California, which is then distributed to local utilities for residential, commercial, 
or agricultural use.  Annual deliveries for these uses to southern California are also highly 
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variable depending on supply, ranging in recent years from 500,000 to 1.5 million AF per 
year for agricultural applications. 
 Just as with water from the Colorado River, use of water from the Delta region 
has created some serious environmental and logistical problems that once more highlight 
the strong connectivity of water and political-economic concerns in California.  The 
Delta is surrounded by about 1,100 miles of levees.  Chinese laborers built the initial 
levees in the 1850s in order to convert Delta marshland into arable land, and into modern 
times farmers and landowners with access to earth-moving equipment, as well as private 
industry, still construct levees and other earthworks to direct and manage Delta waters.  
Once the marshland was exposed to oxygen, peat soil decomposed and released carbon 
dioxide, resulting in subsidence of the area.  Now, some parts of the Delta are twenty or 
more feet below sea level as a result of this sinking, which has several consequences. 
 First, this elevation change, coupled with increased pumping of Delta water for 
delivery throughout the state, has resulted in saltwater intrusion, which threatens the 
ecosystem balance and necessitates further treatment.  Second, the Delta lies within an 
area at extreme risk for seismic activity.  In the event of a strong enough earthquake, not 
only could water delivery from the Delta be impeded or entirely stopped, but according to 
Mr. Bob Pierotti, a deputy watermaster (a person appointed to oversee a specific region 
or watershed, who has powers to ensure adequate apportionment and protection) and 
employee of the California Department of Water Resources, many levees could fail on a 
“Katrina scale” with equally devastating results (interview with Bob Pierotti, Glendale, 
CA 4/25/2012).  Even in the mid-1980s, dilapidated levees and infrastructure led Reisner 
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(1986:368) to conclude that the Delta region is the weakest link of the State Water 
Project. 
 The deputy watermaster went on to say that in addition, because the sediment and 
soils are highly organic throughout the Delta, water from the region that is treated with 
chlorine prior to delivery can have a high concentration of trihalomethanes, which are 
associated with several potential human health risks, including especially cancers (e.g., 
Caylak 2012; Chiu, et al. 2010; Llopis-Gonzalez, et al. 2011) and gestational and 
congenital problems (e.g., Levallois, et al. 2012; Righi, et al. 2012; Summerhayes, et al. 
2012).  And third, all of this has had profound consequences on the delicate Delta 
ecosystem, the “poster child” for which has been the critically-endangered delta smelt 
(Fisch, et al. 2011; Miller, et al. 2012), which former Alaska governor and Vice-
Presidential candidate Sarah Palin notably invoked during a speech on February 4
th
, 2011 
in California 
where some of the nation’s richest and most fertile farmland lays fallow, and the 
livelihoods of thousands of family farmers are destroyed.  And, they’re destroyed 
because some faceless dem [sic] government bureaucrat took away their lifeline, 
their water.  And they claim that it was in order to protect a two-inch fish.  Now 
where I come from we’d call that bait.  And there is no need to destroy people’s 
lives over that bait. 
Of course, the California salmon population, which is itself a “lifeline” to many area 
fishermen and fisheries, partly depends on smelt as a food source and is also at risk from 
excessive Delta pumping (Boxall 2010b), but somehow that escaped her analysis.  Given 
all these problems, a plan to direct water that is bound for elsewhere in the state either 
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around or under the Delta has recently gained traction, even though it was first 
considered and rejected over thirty years earlier.  The current proposal would build two 
tunnels under the Delta, each thirty-seven miles long.  Projected costs for the project are 
estimated at a minimum of $13-$14 billion and environmental consequences remain 
unclear (Boxall 2010a; The San Diego Union-Tribune 2013).  In an effort to mitigate 
both the costs and potential environmental fallout from such a large project, a newly-
proposed alternative would build a single smaller tunnel, at a cost of about $5-$7 billion, 
and use part of the savings to fund local water development projects in southern areas of 
the state that might reduce dependency on water from the Delta in the first place (The San 
Diego Union-Tribune 2013). 
 In either case, this is an example of state-led technological deployment that 
carries severe implications for landscape transformation and degradation in an effort to 
ensure the availability of a necessary means of production (water) to primarily 
agricultural business interests in a different geographical region that are of higher priority 
than Delta-area users – or than the Delta itself.  Beyond demonstrating the zero-sum 
realities of such development efforts, withdrawing water either from the Delta or the 
Colorado River is exemplar of a spatio-temporal fix (Harvey 2003), whereby pressures or 
limitations on a local resource, such as labor or water, can be offset by shifting the supply 
burden elsewhere and sourcing from non-local locations.  This geographic solution to 
address one of the crises of capitalism may work for a while, but in reality this is 
equivalent to robbing Peter to pay Paul and cannot continue indefinitely, unless a 
purposeful program of underdevelopment is undertaken to ensure that the exploited 
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external resources are never used to the benefit of their own local economies, instead 
brought to bear only in service to their (neo-)colonial masters. 
 
Surface and Groundwater Rights and Management in California 
 Water scarcity in California, coupled with the long history of relatively permanent 
settlements of various groups in the region, has resulted in a complex system of 
managing and assigning rights to water sources.  Several state and federal agencies are 
involved, and there are differing types of rights for surface and groundwater.  Sometimes, 
understanding all the stakeholders for a particular water source, or even determining the 
source of water that flows from a tap, can be daunting. 
 
Major Agencies and Their Roles 
 California has two major statewide agencies that administer many aspects of 
water resources.  The California Water Resources Control Board manages the post-1914 
permit process for surface water rights.  In addition the Board includes a system of 
Regional Water Quality Control Boards, each of which has “authority to issue rulings, 
orders, and fines concerning land or water use that may impair water quality” (Blomquist, 
et al. 2004:63).  Also, the California Department of Water Resources (CDWR), created 
from an amalgamation of fifty-two separate agencies, studies and monitors water 
conditions and hydrgeologic conditions of water resources throughout the state.  Beyond 
these two larger agencies, all other water supply management organizations in the state 
are local, and there are at least 2,850 water districts and local water supply agencies in 
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California (Blomquist, et al. 2004:63).  Many of these districts were created under 
general enabling acts, of which there are many. 
 Certain larger agencies arose out of special legislation; their purpose is largely to 
manage or contract out supply from large state water projects.  A good example is the 
Metropolitan Water District (MWD), which is the main (though not sole) rights holder 
within the state for water from the Colorado River.  MWD receives the water and then 
sends it out under a complex series of contracts and prices to member agencies, which are 
more regional or local in scope, which in turn supply the actual local utilities that send 
out water to end users.  CDWR operates the State Water Project, which, as mentioned 
above, transmits water from the Sacramento River watershed to contractors in the central 
and southern portions of the state via the California Aqueduct. 
 Even the federal government plays a role in California water delivery, as the U.S. 
Bureau of Reclamation operates the federal Central Valley Project, which supplies water 
along the San Joaquin River to contractors in the central part of the state (Blomquist, et 
al. 2004:59).  Although originally proposed and passed as a state project in 1933, bond 
sales to fund it faltered during the depression, and California ceded control of the project 
to the Bureau (Reisner 1986:346-348). 
 If all of this seems convoluted, it is.  In fact, Mr. Bob Pierotti, who has worked for 
the CDWR since 1980, notes that water management in California is “mind-boggling and 
complicated,” and also that he is “still learning” after almost three and a half decades on 
the job (interview with Bob Pierotti, Glendale, CA 4/25/2012).  Similarly, one employee 
who has worked for the Regional Water Quality Control Board for over a decade said 
that many state and regional agencies have overlapping functions, to the point that he 
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regularly has to look people up whom he meets at conferences or meetings online just to 
try to understand who they are and for which agency they work.  He also said that at one 
point, while working on a project to isolate the point source for bacterial contamination 
of a water supply, four different state agencies had sampled and staked out ground within 
twenty-seven feet of one another.  One author, writing over forty years ago, described the 
water situation in California even at that time as “an ecological anagram, a sociological 
maze, an economic logograph” (McWilliams 1971:269). 
 
Local Water and Rights Management 
 As discussed above, California regularly experiences substantial vacillations in 
precipitation, with, for example, periods of drought in 1863-64, 1960-62, 1976-77, and 
1987-91, below normal precipitation in 1895-1904, 1920-37, and 1945-65, and above 
normal precipitation in 1905-19, 1938-44, and 1966-75.  Even periods of low 
precipitation, however, were punctuated by flooding events; in fact, dry conditions often 
exacerbate floods, as hard, parched earth cannot soak up water quickly enough to prevent 
rapid runoff.  This flooding, coupled with the promise of increased rail connectivity to the 
north and east in the 1870s that drove large-scale agriculture in southern California that 
could benefit from the long growing season, prompted many communities to organize 
public works and water districts as early as the latter part of the 19
th
 century (Blomquist 
1992:46-49).  The Wright Act of 1889 authorized the creation water districts, whose 
mandate was to finance and to undertake water development projects.  Many of these 
districts failed within a few years, victims of falling land prices and general market 
instability.  The Act was repealed in 1897, and requirements for creating and maintaining 
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water districts were strengthened, ultimately resulting in a cessation of district creation 
for about a decade (Blomquist 1992:53). 
 As a result of these swings in precipitation, farmers and landowners recognized 
the need for a more consistent water supply beyond surficial waters, and as a result, 
groundwater supplies became increasingly attractive.  In 1866, the California Supreme 
Court ruled that the riparian doctrine would be the primary governing water law, which 
essentially said that users adjacent to surface waters had usage rights; however, any land 
owner had rights to water under a property.  The 1880s witnessed a population explosion 
as people rushed to cash in on the real estate and agricultural gambles, which increased 
water competition and related disputes.  Throughout the period, the California Supreme 
Court upheld the riparian doctrine, meaning that subsequent landowners inherited water 
rights that had been with the land.  This followed policy that had been enshrined in the 
state’s Constitution from 1879, wherein Article XIV declares that as a matter of policy, 
the state’s water should be put to the fullest possible use.  The Article also established 
that no person can own a body of water – waters were to be public.  People could possess, 
however, use of a water source.  The fact that water even is mentioned in California’s 
Constitution, and that it is mandated to be used to the fullest extent possible, is evidence 
of its explicitly recognized importance to the political and economic processes of the 
state. 
 By the 1920s, as Blomquist (1992:63-68) discusses, California courts had 
identified several types of water rights: surface water riparian rights, surface water 
appropriative rights, groundwater overlying rights, groundwater appropriative rights, 
groundwater correlative rights, pueblo water rights, and prescriptive water rights.  
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Riparian (living adjacent to a body of water) and overlying rights (i.e., living above a 
groundwater source) were problematic, since they did not as a matter of course prescribe 
a maximum use, meaning (among other things) that the geography of rights holders in 
relation to one another was crucial (e.g., upstream vs. downstream users of a shared 
source).  Appropriative rights (diverting water from a local surface or ground source to 
non-adjacent lands) likely arose in relation to water diversion for mining camps, and 
these rights were extended, for example, to utilities that deliver water from a source to 
customers in other areas.  Appropriative rights followed three rules: 1) rights were limited 
to actual water put into use rather than capacity or water wasted, 2) rights were subject to 
continuous use, with cessation tantamount to abandonment, and 3) the doctrine of “first 
in time, first in right” held, such that in times of need, junior rights holders were cut off 
before senior rights holders.  This system of appropriative rights became codified into 
law with the adoption of the California Civil Code in 1872.  Pueblo rights supersede all 
other rights, as decreed by the California Supreme Court in 1879 and upheld several 
times since.  These rights deal with cities or municipalities inheriting water rights from 
early pueblos that were in place when the United States took possession of California 
from Mexico.  The United States agreed to uphold rights for residents who remained in 
ranches, etc., some of which developed into cities.  Later decisions extended these rights 
to groundwater as well.  Prescriptive rights, for lack of a better term, equal “squatter’s 
rights,” whereby continuous use of a water source by a non-owner for five years without 
reprisal could lead to an official, legal prescriptive right to use the water, provided that 
the taking of the water harmed – or could harm – the original owner.  In other words, the 
water use could not be insufficient enough that its withdrawal did not affect the original 
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rights holder in a meaningful way.  The litmus test was measurable harm without reprisal 
from the actual rights holder. 
 One problem with all this was that California created a dual system of water 
rights: one based on ownership, and a second based on assigned rights.  In addition, this 
classification scheme divided waters into separate surficial and groundwater systems, 
even though they were obviously physically connected.  Naturally, problems arose when 
a single water source was subject both to riparian / overlying rights and to appropriative 
rights, and there were inherent difficulties defining both sets of rights in relation to one 
another, given that riparian / overlying rights did not have a built-in system of seniority.  
Complexities arose when, for instance, a riparian / overlying water claim trumped 
prescriptive rights, but this could be interpreted as violating the state Constitution 
because the prescriptive rights holder could argue that the riparian / overlying rights 
holder was not using the water source to the fullest extent possible.  In Katz v. 
Walkinshaw (1903), California determined that riparian / overlying use was limited to 
what could be put to “reasonable use,” language that was added as an amendment to the 
state Constitution in 1928.  This doctrine of “reasonable use” is widely interpreted in 
modern times very loosely (interview with Bob Pierotti, Glendale, CA 4/25/2012), with 
little burden of proof required. 
 This small change in wording had two very important and lasting implications.  
First, this created the notion of surplus water in an aquifer, defined as anything beyond 
what is required for “reasonable” use.  As a result, appropriative rights holders could 
acquire rights to that surplus for transport and use elsewhere.  But second, and perhaps 
more important, riparian / overlying rights holders would use more water than actually 
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needed in an effort to expand and protect their rights, claiming “reasonable use.”  This 
practice even happens among grape growers (Penn 2008).  In effect, water users can be 
punished for being overly-aggressive in their conservation efforts, or for using less water 
during a stretch of particularly wet years, such that when dry years return (as they 
assuredly do), they may not have enough available under their current permit to survive. 
 
Groundwater Management 
 Management of groundwater in California deserves some special attention.  
Unlike surface waters in California, and unlike groundwater management in many other 
parts of the United States, groundwater in California is a locally-controlled resource.  No 
state agency or group monitors water levels, water quality, pumping rates, etc.  As 
Blomquist mentions (1992:5), groundwater management in the state is a mismatch of 
local efforts.  In addition, as discussed above, rights to pump groundwater typically reside 
with whoever owns land on top of an aquifer (overlying rights), meaning that little to no 
permitting or oversight is involved, at least related to access and use.  Certainly 
regulations, such as those of the Regional Water Quality Control Board, govern 
groundwater quality issues, though as one employee noted, much of that interaction is 
between the Board and the local water utilities to ensure safety, rather than with any 
single user.  Blomquist goes on to note that by many accounts, this local, decentralized 
approach seems to work, though proponents of state-level control point to areas without 
any local groundwater program in place, leaving potential users to fend for themselves.  
Also, proponents note that groundwater basins rarely adhere to local, arbitrary political 
borders, and so the state is in the best position to manage the resource. 
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 This weak regulatory system in California continues to have ramifications today.  
One primary decision that influences modern water management in the state was City of 
Pasadena v. City of Alhambra et al. (1937), which was the first basin-wide adjudication 
of groundwater rights in California and the first to use the Court Reference Procedure 
under the California Water Code.  Essentially, the Procedure is a referral mechanism to 
the CDWR (or, more recently, independent contractors) of a case for the investigation of 
facts, such as stakeholders, amounts, water levels, and so on.  In this particular case, the 
investigation determined a maximum safe yield from the basin, which was being 
exceeded.  The court mandated that future withdrawals should return to that yield and 
that imported water should make up the deficit (a key point that should not be 
overlooked).  This case was and is still important, as the outcome showed that 
negotiations under the eye of the court tend to be more productive, as this avoids 
protracted court battles, and whereas up to that point, failure to reach accord meant that 
the status quo simply continued. 
 
Does California Have a “Water Problem”? 
 Given all of these facts, it may seem at first blush that California has a serious 
water problem.  McWilliams (1971:269) is rather blunt about the situation: “A state with 
many exceptional advantages, California also has some exceptional disadvantages, and of 
these the scarcity of water is certainly the most important.”  And in some ways, it 
absolutely does have a problem, though that is far from the whole story.  Reisner points 
out (1986:345-346) that even given California’s proclivity for seasonal droughts and its 
fair amount of desert landscape, the state has plenty of water to support its population, 
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and that does not even take into account several massive groundwater aquifers.  In fact, a 
relatively small number of California’s largest reservoirs could sustain residents and all 
associated businesses, schools, homes, and so forth.  The only limiting factor to supply 
the population, as dispersed as it is, is power, which would be required to lift most of the 
water needed over mountains.  Bearing that caveat in mind, though, California could rely 
on its internal supply for just about everything in the state.  Everything, that is, except for 
agriculture, which accounts for eighty-five percent of all developed water use in the state. 
 Reisner goes on to note that agriculture is not linked just with water in California.  
Indeed, he argues that a massive agro-industrial complex drives the state, using as 
evidence that the largest portion of freight traffic transports produce, a disproportionate 
amount of gas and oil fuels agriculture, there is a large chemical industry (about thirty 
percent of all United States pesticide use is in California), a huge amount of durable 
goods are required, and there is a tremendous export market for agricultural products.  
Furthermore, this industry has tight integration with local and federal construction 
agencies, such as the Army Corps of Engineers and the Bureau of Reclamation, the sole 
function of which is to manage delivery and storage of water and attendant power 
generation.  Beyond this, from a social perspective, most people in Western societies 
have become accustomed to year-round availability of virtually all fruits and vegetables, 
regardless of season, and a major source of “off season” produce is California.  All of 
these factors drive California’s agriculture industry, arguably pushing water usage to 
unsustainable levels and, indeed, actually manufacturing water scarcity (see Alatout 
2008). 
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 Recall that, as discussed above, California did little to manage water from a state 
perspective until the turn of the 20
th
 century.  Prior to that time, most of the state’s 
legislative and judicial efforts were directed at enabling private concerns, such as 
farmers, landowners, and businesses, to manage water more or less locally.  The first 
legislative attempts to create water districts generally failed and were not really 
functioning until the first decade of the 1900s.  As Carroll (2012) discusses, any true state 
body governing water issues, such as the State Water Commission, did not form until the 
early 20
th
 century, and even irrigation-related issues were handled through legislative and 
judicial processes more in terms of local rights rather than overarching management.  
Carroll goes on to suggest that the state’s involvement in building and managing 
infrastructure related to irrigation and water conveyance, beyond its initial, more 
federalist hands-off role of adjudicating local water rights, gained traction only as a result 
of the serious groundwater depletion throughout the San Joaquin Valley.  Inasmuch as 
California has a statewide “water problem” (even ignoring the rather wet northern parts 
of the state), it is largely manufactured, driven by agricultural concerns and related 
entities.  It is worth noting, for example, that the lack of policy related to groundwater 
usage especially meant that farmers from year to year would plant whatever crop would 
generate the most income; planting became dictated by market prices, leading to use of a 
“ruinous amount of water” (McWilliams 1971:281) in search of profit. 
 
Water Use and Consumption in Vineyards 
 The amount of water used in vineyards varies considerably throughout the world 
and is based on climate, annual precipitation, moisture retention of soils, and so on.  Even 
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so, the two main uses of water in vineyards are irrigation and frost protection.  It should 
be noted that at the scale of the vineyard, the unit of measure is the acre-inch (AI, i.e., 
one inch of water spread out over an acre, equal to 27,154 gallons) rather than the acre-
foot.  Use of water for irrigation is the most common application within a vineyard.  Only 
a small number of vineyards in California choose to “dry farm” grapes, meaning that they 
rely solely on available precipitation to water the fruit, and those that do tend to be small 
in terms of acreage.  Most vineyard workers and farmers talk about irrigation in terms of 
hours per week, such as “I irrigated the zinfandel for seven hours last week.”  Based on a 
typical flow rate using drip irrigation systems, this actually equates to the same number 
of gallons of water per vine as the number of hours irrigated.  For instance, the above 
example works out to seven gallons of water per vine over the course of the week, 
meaning that the flow rate equals one gallon of water per hour. 
 Unfortunately, as climate and geology are so variable, even over fairly short 
distances of a few miles, the usefulness of computing mean and median irrigation 
amounts is questionable.  Nevertheless, one study of the Russian River Valley region of 
California found that seventy-five percent of vineyards used less than 4 AI of water in a 
season, with a median application rate of fifty-five gallons per vine (Greenspan 2008).  
Rainfall averages about thirty to fifty inches per year in this region of the state, though, 
whereas in many southern agricultural areas rainfall is closer to eleven to seventeen 
inches.  One interesting finding of Greenspan’s research is that larger wineries regularly 
used more water per unit of measure than smaller vineyards; while no immediate single 
explanation was apparent, one contributing factor is that many of the state’s larger 
vineyards are located in comparatively drier areas and therefore consume more water.  
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Another study, however, concluded that the average amount of irrigation in California 
vineyards is about 25.2 AI, or about six times the previous study (Penn 2008); however, 
this number does not appear to be normalized by vineyard size, so large estate wineries 
with substantial acreage are almost assuredly skewing this number upward.  In any case, 
what is clear is that no comprehensive study has established an accurate picture of 
irrigation practices in vineyards, at least within California. 
 The good news is that grapes are relatively water-efficient compared with many 
other California crops.  Grapes require about thirty-three percent less water for irrigation 
per acre than tomatoes and corn, fifty percent less than pasture land, and fully sixty-six 
percent less than alfalfa and rice.  Yet water is also used for frost protection, whereby a 
thick coating of water is applied as temperatures drop below freezing, encasing the grapes 
in ice, which acts as an insulator and prevents the fruit from bursting.  Unfortunately, 
frost-prevention applications of water are so variable from one season to the next that 
predicting or even calculating averages is extremely difficult.  When water is needed for 
such protection, however, demand and quantities applied can be extensive (Penn 2008). 
 
Water Use and Consumption in Wineries 
 Water is also used post-harvest during the wine production process, particularly 
for cleaning and sanitizing equipment, facilities, and so forth.  As with irrigation, 
determining accurate and useful averages is challenging, but one study says that variation 
between 1.5 and twenty gallons of water used in the winery for every gallon of wine 
produced is common in California, and goes on to suggest that six gallons per gallon is 
reasonable (Franson 2008).  The study goes on to say that at least some wineries are 
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setting a goal of two to three gallons per gallon, a sign that water monitoring and usage is 
on their radars.  Sadly, over sixty percent of small wineries, fifty percent of mid-sized 
wineries, and almost thirty-five percent of large wineries report that they do not know 
how much water they use post-harvest to produce a gallon of wine (Pregler 2011). 
 Despite a trend towards increased monitoring, one study highlights just how few 
wineries – at least those within the sample – monitor their overall water usage, and also 
that monitoring varies by winery size (Pregler 2011).  The study shows that almost eighty 
percent of large wineries monitor their water usage, compared with about fifty-five 
percent of medium wineries and fewer than thirty percent of small wineries.  Reasons for 
monitoring varied by winery size as well.  Between twenty and twenty-five percent, 
regardless of size, monitor only for compliance with various water-related regulations.  
Over forty percent of small wineries and over ten percent of medium wineries monitor 
only for purposes of conservation (no large wineries monitored solely for conservation 
reasons).  The balance across all sizes monitors for both compliance and conservation.  
Again, though, monitoring for conservation may be unpopular given “use it or lose it” 
permitting policies in areas where such policies exist.  On the other hand, however, 
subsidized “agricultural pricing” of water may cease in the near future, resulting in a 
greater necessity to conserve, reuse, and monitor water closely. 
 In fact, agricultural customers in southern areas of the state who receive water 
from the Metropolitan Water District (via its member agencies) have been receiving a 
subsidized or discounted price for years that is currently set to phase out in summer 2013.  
Metropolitan began offering a twenty-five percent discount from the basic rate to 
agricultural users in 1958, with various subsidy or discount programs offered since.  One 
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engineer at Rancho California Water District, the main utility in Temecula, stated that 
these programs were initiated in an effort to attract farmers to drier areas of southern 
California.  According to Metropolitan, “the primary justification for lower rates has been 
interruptibility, as water for agricultural use was, and is, considered to be a surplus sale 
subject to interruption in service” (Metropolitan Water District 2008:1).  The current 
program, called the Interim Agricultural Water Program (IAWP), was implemented in 
1994 and offered agricultural users a discount by way of Metropolitan selling treated 
water to member agencies at a discount of $114 per AF and a discount of $90 per AF for 
untreated water through 2009, then dropping each year to no discount in 2013.  These 
discounted rates were passed along to the famers by the local utilities in the form of an 
annual refund check. 
 Ecological realities, however, seem to be at the heart of the decision to phase out 
the program.  Metropolitan Water District is clear on the matter: 
The impact of the ecological crisis in the Sacramento-San Joaquin River Delta 
and the associate pumping restrictions have fundamentally changed the profile of 
Metropolitan’s surplus water availability.  Before the pumping restrictions, 
surplus deliveries were estimated to be available in seven out of ten years.  Until a 
Delta solution is implemented, surplus deliveries may only be available in three 
out of ten years.  As long as these conditions persist, Metropolitan will almost 
certainly be forced to call upon IAWP participants to reduce their use a majority 
of the time (Metropolitan Water District 2008:1). 
They do recognize that “certainty and supply availability are important factors in the 
viability” of agricultural operations, and that while “the discount is an important part of 
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certain growers’ economic viability, continuous supply restrictions may also be 
crippling.”  Metropolitan likewise acknowledges that some member water utilities that do 
not participate in the IAWP “have questioned the ongoing delivery of water at a discount 
while Metropolitan is pulling down storage reserves and purchasing dry-year transfer 
supplies to maintain reliability” (Metropolitan Water District 2008:1).  How the end of 
the current subsidy program will affect agriculture in southern California remains 
unclear. 
 Beyond the quantity of water consumed in wine production processes, one 
primary concern of water used in wine production is that it must be disposed of as 
wastewater.  For wineries that fall within city limits, this is often not a problem, as 
sewage connections facilitate easy disposal.  But many agricultural areas are outside city 
limits, and connection to such infrastructure often is unavailable.  Wastewater from 
wineries can have a high biological oxygen demand (BOD), which means that there is a 
high amount of organic material within, such as yeast and bacteria.  Also, though, winery 
wastewater can contain chemical cleaners and high concentrations of salts, all of which 
can harm surficial waters and groundwater supplies if not disposed of properly, which in 
turn can necessitate more costly treatment or blending operations in the future, or even 
outright contamination of a given water system.  Water conservation can actually 
exacerbate the problem, because less total wastewater volume can result in a higher 
concentration of contamination per volume of water.  Appropriate disposal also comes 
with an economic cost, as the only viable options are collection in large vats that are 
removed from time to time for recycling and disposal, or storage in a septic system, 
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which can become clogged and entirely unusable in less than a decade due to the high 
organic content of the wastewater. 
 Wineries, as with other industrial and agricultural water users, are subject to 
regulation and monitoring by the various Regional Water Quality Control Boards 
(RWQCB) throughout the state.  Yet, even the process of wastewater monitoring has 
been subject to state-led neoliberal policies, and in particular, decentralization, wherein 
various state functions and responsibilities, such as natural resource management, shift 
from the state to private or community management.  Decentralization remains a 
dominant paradigm throughout much of both the developing and developed world 
(Sharma and Gupta 2006; Witter and Whiteford 1999), despite evidence that, contrary to 
its promise for greater input from local groups, existing power structures and relations 
among local stakeholders and actors determine which plans prevail under decentralization 
(e.g., Beckwith 1999; Derman and Ferguson 1999). 
 In California, the San Diego office of the Regional Water Quality Control Board 
(the jurisdiction under which Temecula falls) passed the Conditional Agricultural Waiver 
No. 4.  An example of neoliberalism and decentralization in action, this waiver permits 
similar agricultural operations, such as a group of vineyards and wineries, to form a 
coalition that handles its own testing and documentation of wastewater.  Each group has 
to be under the supervision or direction of someone who the state is convinced meets 
some set of minimum qualifications to oversee wastewater regulations, though there does 
not seem to be a single objective standard for this.  One employee of the RWQCB noted 
that provided such groups submit documentation and appear to be handling wastewater 
according to regulations, for the most part, individual members (e.g., a single winery) 
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will be more or less left alone (that is, subject to less frequent on-site inspections, for 
instance).  The employee also said that this waiver was partially in response to the lack of 
human resources available for inspections and enforcement, and furthermore that even 
when a citation is issued or a problem is identified, follow-up enforcement and corrective 
action is often lax because there simply is no time to do so.  In effect, then, such local 
monitoring groups are allowed – even empowered – to handle wastewater in whatever 
ways are deemed acceptable with minimal interference from the state. 
 Taken as a whole, then, it is challenging to determine the gallons of water 
required, factoring in both vineyard and winery water use, to produce a single gallon of 
wine.  One study demonstrates the effect of geography on water usage, whereby wineries 
in the North Coast region of California use perhaps seventy-five gallons of water per 
gallon of wine, while in the drier Central Valley region, upwards of 430 gallons per 
gallon are used (these numbers assume no water was used for frost protection) (Penn 
2008).  Regardless, it is clear that a significant amount of water is used to produce a 
comparatively small amount of a luxury commodity. 
 
Conclusion 
 California is a nightmare for water managers.  A long state, the climate ranges 
from very wet, forested landscapes in the north to dry deserts in the south.  The western 
border is a coast, which can influence temperatures and moisture extending far into the 
interior of the state.  Much of the eastern border, on the other hand, is mountainous, 
releasing snowmelt in the springs that can range from flooding torrents to insufficient 
trickles.  Precipitation is highly variable throughout much of the state, with few 
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exceptions; in fact, the mean is rarely seen, resulting in “feasts or famines” more years 
than not. 
 Given this geographic and climatological reality, it is no wonder that a complex 
series of political and judicial institutions and policies emerged to manage water.  The 
state’s agro-industrial complex has had to work within this intricate web to even out the 
region’s problematic waters, sending them where they are needed, protecting against 
floods, and storing them as insurance against ever-threatening droughts.  Indeed, 
agriculture may never have thrived in the state were it not for the ample sun and generous 
growing season, factors which, at least for the moment, are beyond human manipulation.  
Yet thrive it does, taking eighty-five percent of California’s water consumption with it. 
 At broader scales, the story of the American Southwest over the last 150 years 
(and, no doubt, during its entire human occupation of at least 15,000 years) has been 
almost entirely dependent on transformations both great and small of desert or desert-like 
landscapes, transformations that are entirely based on water.  This is true whether such 
changes are for private consumption and use, larger-scale agricultural irrigation, dams 
and other infrastructure, massive scale movement of water for power generation or 
regional water provision that support population growth, or other applications.  The next 
chapter provides background on one small example: the city of Temecula, and its 
growing wine industry. 
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Chapter Four 
The Place of the Sun 
 
Introduction 
 Whereas the preceding chapter discussed water issues at a state level, this chapter 
presents a description more focused on the Temecula Valley itself.  In so doing, two main 
areas are described.  First, the history of the area’s settlement is presented, and while not 
exhaustive, it does introduce Native American and Spanish influences on the region, 
which would later have consequences for the area’s nascent wine industry.  And second, 
the origins of sustained viticulture and winemaking in the Temecula region are examined, 
including a discussion of the regional geography and climate that make the area so ideal 
for these enterprises.  Finally, this chapter concludes with a short description of the 
winery where primary fieldwork was conducted. 
 The town of Temecula today is a bustling city of over 100,000 residents located 
about sixty miles NNE of San Diego and just under ninety miles SE of Los Angeles.  
Population growth has been brisk, almost doubling since 2000, and just half a century ago 
the number of residents could be counted in the hundreds.  In fact, the town was not 
incorporated until 1989, and one long-time resident recalled that as recently as 1988 
Temecula and the surrounding environs had, in her opinion, “primarily a population of 
cattlemen and Native Americans” (Kevin Yelvington and Jason Simms interview with 
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Selma Lesser, Temecula, CA 2/21/2012).  Much of this rapid growth can be attributed to 
two factors: first, the real estate boom resulting from the creation of housing 
developments beginning in the 1960s, and second, the completion of the I-15 highway in 
the early 1980s.  These developments made the area attractive as a “bedroom 
community,” affording easy access for commuters employed in San Diego or Los 
Angeles looking for relief from high real estate prices and desiring a more rural, small 
town feel, in addition to becoming an increasingly popular retirement destination. 
 Yet, Temecula Valley’s wine history and related tourism is omnipresent in the 
background, spanning far back beyond the start of the modern wine industry in the late 
1960s and early 1970s.  The success of the wine industry – indeed, of the town itself – is 
as much the result of geographical serendipity and broader economic happenstance as it 
is a function of purposeful development.  This chapter outlines, albeit briefly, Temecula’s 
transformation from Native American land through to its current status as a strong 
regional economic force, with particular emphases on the emergence of its wine industry 
and water governance. 
 
Native American and Spanish Heritage 
 The Temecula Indians (Temeekuyam) have inhabited the Temecula Valley for at 
least 10,000 years, referring to the area as Temeekunga, which means “the place of the 
sun” (a combination of temet, meaning “sun,” and the suffix –ngna, meaning “place of”) 
(Pechanga Band of Luiseño Indians 2012).  Later, the Spanish transliterated the word as 
“Temecula,” and for some reason over the years the word has been interpreted to mean 
variations of “where the sun breaks through the mist” (City of Temecula 2011).  One 
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source from the early 20
th
 century even lists it as meaning “the rising sun hits the house 
early” (Lovejoy 1918:46).  It is perhaps one of a handful of California towns to retain 
(more or less) its original Native American name, along with, for example, Malibu. 
 The first recorded Spanish incursion into the area was in October 1797, when 
Padre Juan Norberto de Santiago and a handful of soldiers went on an expedition from 
Mission San Juan Capistrano in hopes of finding a suitable site for a new mission.  
During this trip, he recorded in his journal coming across an “Indian village” named, as 
he wrote it, Temecula (Diamond n.d.).  He established Mission San Luis Rey de Francia 
in 1798, designating area tribes living in the area claimed for the mission Sanluiseños, 
which became commonly shortened to Luiseños.  Today, Native peoples in the area recall 
this time with sadness, noting that the Spanish pressed them into “servitude, slavery, or 
imprisonment” (Pechanga Band of Luiseño Indians 2012).  
 Together with other Native American bands, they were one of what came to be 
known as Mission Indians, a name given through the ethnographic works of Alfred 
Kroeber (1906) and Constance Du Bois (1904; 1906), and discussed in more 
contemporary research as well (e.g., Jackson and Castillo 1996; Sandos 2008; Shipek 
1988).  The missions forbade the Native Americans from practicing their own religions, 
forcing them into conversion to Catholicism and mandating the use of Spanish rather than 
tribal tongues (see Figure 4.1).  These imposed cultural changes, coupled with limited or 
no immunity to European diseases, it is no wonder that the Native population was soon 
decimated.  Not much is known about life in and around Temecula during the early 19
th
 
century, as many records were lost in fires resulting from the San Francisco earthquake of 
1906.  Mexico gained control of area missions in 1834, soon after which many mission  
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Figure 4.1. Ruins of the Indian Quarters, Mission San Luis Rey. 
lands were secularized and turned into ranchos.  Many Native Americans worked on 
these ranchos under conditions not much better than before. 
 By the mid-1840s, Mexican control over California was waning and provincial 
governors began making land grants to individuals.  In 1845, for example, Rancho 
Temecula was deeded to Felix Valdez.  Over the next five years, the Luiseños continued 
to work, but also became caught up in the Mexican-American War, participating in some 
fighting that took place throughout the region late in 1846, most notably the Pauma 
Massacre (during which Luiseños killed about eleven Mexicans) and Temecula Massacre 
(during which about forty Luiseños were killed in retaliation).  Following the end of the 
conflict in 1848 and California’s subsequent statehood in 1850, a group of ranchers in the 
Temecula Valley petitioned the District Court in San Francisco to permit the 
displacement of Native Americans living on “their” land; of course, the Temecula Indians 
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could not show title, and the petition was granted in 1873.  Taken to the hills south of the 
Temecula River, they were relocated to a hill that is now part of the Temecula Creek Golf 
Course.  Moving a bit upstream, they eventually settled near a spring that they called 
Pechaa’a and adopted the name Pechaa’anga for their group, which means “at the place 
where the water drips.”  One account simply says that “the white man saw their good 
land and they forced the Indians to leave and remove to Pichango Canyon, a desert 
region” (Lovejoy 1918:46).  The name persists today, in that their official name is the 
Pechanga Band of Luiseño Indians.  In 1882, the group was granted a reservation under 
President Chester A. Arthur, which was subsequently expanded several times (even as 
recently as 1988) to encompass 5,500 acres.  As of this writing, the Pechanga Indians 
operate a popular casino and other tourism efforts that contribute to the success of the 
Temecula region as a travel destination. 
 A court case brought to trial in 1853 in Los Angeles during the first years of 
California’s statehood involving a Luiseño named Pablo Apis is also some of the first 
evidence related to viticulture in the Temecula area.  Pablo had served at the mission for 
many years until it was taken over by the Mexican government in 1834, at which time 
Padre Jose de Talrida recommended that Pablo be given a land grant known as “Little 
Temecula.”  The land grant was made part of the court record, in which it states that 
Pablo would retain ownership of 150 vines that had been planted on the tract (Heintz 
1981:2).  No other records exist that might identify when the vines were planted, though 
it is unlikely that would have been mentioned in the land grant unless they were 
producing a sufficient and regular crop of fruit or were otherwise an important feature of 
the property. 
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Temecula Viticulture in the Late 19
th
 and Early 20
th
 Centuries 
 Not much is known regarding viticulture in the Temecula Valley during the 
period between about 1850 and 1880, though grape growing and winemaking were 
happening elsewhere in the general region.  William Heintz (1981:4-5), a respected 
scholar of California wine history, wrote in an unpublished work that in Los Angeles, for 
example, Louis Vingnes, one of the pioneers of California wine production, had been 
making wines and brandies of some note since about 1837, which were traded along the 
California coast.  Vingnes applied for the Pauba Land Grant in Temecula in 1845, and 
though it is unknown whether he intended to start a new vineyard on the acreage, he 
never did much with the land up until his death in 1862.  In fact, the California 
Agricultural Society visited Temecula in 1858 and noted that little effort had been made 
to raise fruit of any kind (Heintz 1981:6).  That same year saw the arrival of the Overland 
Stage to Temecula, ushering in a new era of growth and land offerings. 
 By the early 1880s, however, newspapers were running ads for available land in 
the Temecula area, some of which mentioned viticulture.  In 1882, an article in the San 
Luis Rey Star noted that plans were in place to open up the “numerous springs of 
Temecula Valley” that could provide “a water supply for thousands of acres of good fruit 
and vineyard lands” (quoted in Heintz 1981:26).  A year later, the History of San 
Bernardino and San Diego Counties mentioned that the Temecula Valley was open for 
settlement, where “the vine and all deciduous fruits grow to perfection” (quoted in Heintz 
1981:26).  By 1889, advertisements noted that parcels of land in Temecula were “well 
watered throughout” (quoted in Heintz 1981:30).  In an area such as the Temecula 
Valley, access to reliable water was a necessity, particularly if settlers wanted to use the 
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land for agriculture.  Mr. Gene Tobin, a lifetime resident of Temecula, one of the first 
employees of the local water utility, and current real estate developer, noted that even 
during the area’s early growth, speculators were cognizant that California’s relatively 
generous water rights laws meant that rights to water on or under property could be worth 
more in the long term than the land or any possible crops, such that some people bought 
up several parcels solely for their water rights (interview with Gene Tobin, Temecula, 
CA 7/19/2012). 
 In interviews conducted late in their lives (see Heintz 1981), long-time residents 
of Temecula noted that by 1920 or so most residents had small, personal holdings of 
vines from which they would eat the grapes, turn into raisins, or even make batches of 
wine for household consumption.  Some general stores even sold wine made on premises 
from their own grapes.  Of course, the advent of Prohibition in 1920 made the production 
and distribution of alcohol more complicated.  One interviewee said that at least one 
house straddled the San Diego-Riverside County line, and as families were typically 
notified of impending raids by the county sheriff, any alcohol was simply moved into the 
other county before law enforcement arrived. 
 Following Prohibition, at least one larger-scale commercial producer of alcohol 
opened in Temecula, the Santa Fe Distillery.  Within just a few years, the business shut 
down.  Although they cultivated around sixty acres of grapes, the son of the final owner 
claimed that “water from the wells killed it – too much boron in the water” (quoted in 
Heintz 1981:42).  Many plants do require small amounts of boron, though higher 
amounts can prove toxic to agricultural crops, a problem that until recently throughout 
the world was largely ignored until depleting groundwater levels exacerbated the issue 
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(e.g., D'Avino and Spandre 1995; Vengosh, et al. 2004).  Modern studies seem to uphold 
this as a valid possibility, as several basins throughout the Southwest have boron levels 
that pose potential environmental health concerns (e.g., Robertson 1991).  Furthermore, 
with grapes specifically, the range between boron deficiency and toxicity is very narrow, 
more so than any other micronutrient, at 0.15-1 ppm in soils and 20-80 ppm in leaf tissue 
(Peacock and Christensen 2005).  As such, even a slight elevation in boron levels in 
groundwater may have adversely affected grape crops in the Temecula region.  Had the 
groundwater been more conducive to larger-scale grape and wine production, it is 
possible that the history of Temecula Valley might have been very different. 
 
From Glut to Dearth to Gold: Water and Wine from the 1930s to the 1960s 
 Beginning in about 1930, the bottom fell out of grape prices because of the sheer 
number of vines that had been planted throughout California in the early days of 
Prohibition; it cost more to maintain and harvest the fruit than farmers were able to sell 
the crop for (Heintz 1981:56).  As such, wine production slowed dramatically throughout 
the state.  By about the mid-1960s, however, several factors fell into place that would 
position the Temecula Valley to experience the birth of a robust viticulture and wine 
production industry. 
 One of the most important factors contributing to the broader development of the 
Temecula area and its eventual success as a winegrowing region was Vail Ranch, which 
also had a significant impact on area water availability.  Walter L. Vail, who had 
emigrated from Nova Scotia with his parents, began buying land in southern California in 
1904 and first purchased 38,000 acres of land in the Temecula Valley in 1905 (see Figure 
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4.2).  Though he was accidentally killed in 1906, his son took over the enterprise and by 
1947 had acquired over 87,500 acres.  In terms of water, what is especially important is 
that in 1948, the Vail family constructed a dam on Temecula Creek, and in so doing they 
formed Vail Lake, which later would become a primary reservoir for the area. 
 By the 1960s, almost all businesses in and around Temecula depended on Vail 
Ranch’s cattle and agricultural operations.  In 1964, the Kaiser Land Development 
Company purchased Vail Ranch and, when combined with a separate purchase, totaled 
97,500 acres and became known as Rancho California.  Kaiser soon after began the 
process of creating a master plan for the community in an effort to attract businesses and 
residents.  According to Mr. Gene Tobin (interview, Temecula, CA 7/19/2012), “Kaiser 
had to agree to [build] the high school so industry would come, so that the people would 
come,” and this master plan has persisted into today, as Mr. Tobin continued: 
 
Figure 4.2. Temecula, California in 1909. Source: Los Angeles Public Library. 
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There’s places for you, you know, if you want to buy a real small home or if you 
want to buy a home on ten acres for horses, or if you want to buy, ya know, a 
condo […] there’s a little bit of anything for everybody here, and it’s, it’s all 
master planned.  I know if I buy in Santiago Ranchos it’s two and a half acres, it’s 
only going to be a two and a half acre parcel, that the minimum square footage is 
going to be four thousand square foot house.  So they did those type of things. 
Once all this was set into motion, Kaiser ran an advertisement in an effort to attract 
industry, reminiscent of the ads during the 1880s, in the Wall Street Journal titled 
“Rancho California: A Nice Place to Take Your Vocation.”  And indeed they were 
successful at attracting businesses to the area, including ARCO and industrial leather and 
fittings manufacturers.  Mr. Tobin elaborated on the lengths that Kaiser would go to 
attract companies, saying that “We had Rigo Diaz over up on Diaz Road.  They built him 
a plant and sold him a building for a dollar and named Diaz Road after him, just to get 
him and his business here.  They, they seeded, they spent money and seeded the projects 
is what they did” (interview with Gene Tobin, Temecula, CA 7/19/2012). 
 Yet, all of this growth and planning would not have been possible without a more 
robust water delivery system, as water from wells (i.e., groundwater) alone could not 
sustain a metropolitan area of any sufficient size.  In 1965, development began on the 
Rancho California Water District (RCWD) to serve roughly the eastern half of the 
Rancho California holdings, and in 1968 the Santa Rosa Ranches Water District 
(SRRWD) was formed to serve the western half.  Local water supplies could not meet 
even early demand, so in 1966 both Eastern Municipal Water District (EMWD) and the 
large Metropolitan Water District of Southern California (MWDSC) annexed RCWD.  
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The SRRWD was annexed by Western Municipal Water District (WMWD) and 
MWDSC in 1968, almost as soon as it formed.  Both EMWD and WMWD are members 
of MWDSC, which, as mentioned, was able to provide imported water from the Colorado 
River and the State Water Project (from northern areas of the state) to the Temecula area.  
If that were not sufficiently complicated, in 1977 RCWD and SRRWD consolidated into 
a single agency that retained the name RCWD, though areas under control of the original 
RCWD were designated the Rancho Division and SRRWD areas were designated the 
Santa Rosa Division. 
 Under this scheme, maintained today, RCWD supplies all water throughout the 
entire district and manages wastewater collection and treatment for the Santa Rosa 
Division, although EMWD retains responsibility for wastewater treatment within the 
Rancho Division.  Today RCWD supplies over 120,000 people across 100,000 acres, 
requiring 940 miles of water mains, thirty-six reservoirs (and one lake), forty-seven 
wells, and 40,000 connections, some of which must contend with differences in elevation 
up to 2,000 feet with gradients up to twenty percent (Rancho California Water District 
n.d.).  In terms of pricing, as a public utility, RCWD is prohibited from making a profit.  
Instead, they charge customers their actual cost for delivery to the tap plus an overhead 
that is used for maintenance and expansion of infrastructure. 
 In any event, the infrastructure that accompanied the development of these 
agencies ensured that the Temecula area could support larger-scale agriculture, other 
industries, and a growing population.  From the beginning, Kaiser seems to have been 
interested in the possibility of viticulture on their lands.  They asked Dick Break, a farm 
manager and broker who knew grapes well, to do a test planting of grapevines, in 
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addition to other fruits and nuts, in an effort to determine which varietals or crops would 
fare best in the area (Heintz 1981:60; interview with Audrey and Vince Cilurzo, Murietta, 
CA 7/21/2012).  He found older, healthy Tokay vines growing on what would become 
the Cilurzo’s vineyards, as well as vines on the Pechanga reservation and remnants of the 
Santa Fe Distillery plantings.  In the end, he determined that 25,000 acres or so were 
suitable for planting and, in conjunction with experts from the University of California at 
Davis, did a test of 100 acres of a wide array of varietals (fifty-six according to one 
report), almost all of which did well (Heintz 1981:61). 
 During the time that Dick Break was conducting the feasibility study, he met with 
Audrey and Vince Cilurzo, who had recently moved to the area and were interested in 
growing something on their 100 acre plot of land.  They had been attracted to the area by 
a newspaper advertisement (still hanging on their wall, see Figure 4.3) reminiscent of the 
older advertisements discussed above in newspapers from the later 19
th
 century. 
 There was initial confusion, according to the Cilurzos, because at some point they 
had received a “letter from UC Davis saying ‘whatever you do, don’t plant grapes in 
Temecula’” (interview with Audrey and Vince Cilurzo, Murrieta, CA 7/21/2012).  
Moreover, the Cilurzos continued: 
the master plan was that Dick would grow all these things and they would be 
harvested and send […] the fruits or nuts or whatever it was up to Davis.  Davis 
would then, you know, analyze and come up with a recommendation as to what 
would do well in this valley.  Well nobody wanted to wait four, five, six years so 
everybody just did what everybody thought would [do well] so that never 
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Figure 4.3. Newspaper advertisement from the 1960s encouraging farming in the 
Temecula Valley. 
 
happened but there was a lot of just little planting […] not just grapes.  I 
remember the walnuts all froze so that didn’t work. 
 In the end, the Cilurzos followed his advice to plant grapes, and Break continued 
to be instrumental in helping them establish the first viable commercial vineyard in the 
Temecula Valley in 1967.  Audrey recalls that Break “was the one who really guided us 
[…] he took us up to Davis [and] introduced us up there […] where we bought our 
cuttings and, you know, introduced us to the farmers there” (interview with Audrey and 
Vince Cilurzo, Murrieta, CA 7/21/2012).  And, even though Break lived up in the Central 
Valley, he would fly down when the Cilurzos were in town, landing on what became 
Rancho California Road, and would spend time with them teaching them viticulture.  
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Vince Cilurzo laments that Break’s contributions to Temecula Valley’s nascent wine 
industry are largely forgotten, or at least neglected, saying “You got to keep mentioning 
Dick Break.  For some reason nobody mentions Dick Break anymore” (interview with 
Audrey and Vince Cilurzo, Murrieta, CA 7/21/2012). 
 
Towards the Modern Temecula Valley Wine Industry: Growth and Expansion 
 Shortly after, following the demonstrated viability of grape growing and the 
promise of wine production in the Temecula Valley, other viticulture operations 
followed.  In 1969, Ely Callaway began farming grapes and opened the first winery in 
1974, John Poole opened Mt. Palomar Winery in 1975, and ultimately the Cilurzos 
followed suit, opening their own winery in 1978.  Wine production continued with such 
speed that the United States government established the Temecula AVA (American 
Viticultural Area) in 1984, later changed to the Temecula Valley AVA, comprising 
33,000 acres, about 5,000 of which encompasses the area where the current wineries are 
in place.  Winery growth continued apace in the decades that followed, with eleven 
founded between 1969 and 1989, three between 1990 and 2000, and then sixteen since 
2001. 
 The recent growth spurt follows a general increasing trend in wine consumption 
starting around 2000, which resulted in an overall wine boom for California.  Although 
this boom affected the primary producing regions such as Napa and Sonoma most 
prominently, smaller areas including the Temecula Valley experienced sales and tourism 
growth as well (Goodhue, et al. 2008; Heien and Martin 2003).  Wines from the region 
are gaining increased recognition; for example, South Coast Winery won the Golden 
112 
 
Bear Award in 2008 and 2009, given by the California State Fair to the state’s best 
winery, marking the first time in the more than 150 years of the competition that a 
southern California winery took home the top prize.  Denis Ferguson, a managing partner 
of a large winery in the Temecula Valley, said that the award gave legitimacy both to the 
region and to its wines (Kevin Yelvington interview with Denis Ferguson, Temecula, CA 
7/3/2011). 
 In branding itself as a comprehensive tourism destination, vineyards and wineries 
throughout the Temecula Valley have begun to offer more than just libations.  Several 
provide lavish venues for weddings, corporate events, or parties, set within austere barrel 
storage rooms or atop hills affording stunning vistas of the surrounding countryside (see 
Figures 4.4 and 4.5).  Others have built full inns or bed-and-breakfast facilities on 
property, as well as day spas, and larger properties often host concerts with well-known 
artists (see Figure 4.6). A few of the largest properties have initiated construction of 
luxury villas, timeshares, and gated communities set amongst the vineyards.  The City of 
Temecula itself also hosts the annual Balloon and Wine Festival each summer and the 
annual autumn Harvest Festival.  Despite these comparatively bourgeois offerings, some 
critics have suggested that the Temecula region will have to choose between an image of 
an upscale locale known for quality wines or being known as a party destination 
(Comiskey 2011).  This is because, in contrast to the higher-scale options, many wineries 
seem anxious to attract a “middle-brow” crowd, advertising “Great Hamburgers Here!” 
or promising “Rockin’ Friday Nights” with live music and more of a party atmosphere.  
In addition, tour buses are common weekend sights, filled with tourists from Los 
Angeles, San Diego, and elsewhere in various states of inebriation as the day progresses. 
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Figure 4.4. View of a vineyard. Photo courtesy of Kevin Yelvington. 
 Scattered amongst the larger-scale operations, several vineyards exist that are not 
open to the public.  Their sole function is to grow grapes that are sold to various area 
wineries that cannot produce enough grapes on their own to meet demand for their wines.  
Also, as discussed further in the following chapter, sometimes such vineyards offer grape 
varietals that local wineries do not produce, enabling them to create blends or special 
wines beyond what they could do with their own harvest. 
 More recently, as the economy has slowed down, the Temecula Valley wine 
industry has been looked upon as a catalyst for economic growth and development.  For 
example, Riverside County, in which Temecula is located, had an unemployment rate as 
high as 15.4 percent in August 2010, and even as of December 2011 unemployment was  
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Figure 4.5. Event in a barrel room. Photo courtesy of Kevin Yelvington. 
around 12.5 percent.  During the same period, unemployment in California overall was 
10.9 percent and nationally was 8.3 percent; rates in Temecula therefore were 14.7 
percent and 50.6 percent higher, respectively.  As discussed earlier, the desire to provide 
an economic stimulus to the area, regardless of the potential presence of an ulterior 
motive (e.g., gaining political power, building a legacy, etc.), is likely a strong factor 
driving proposed development and expansion plans of Temecula Valley’s Wine Country, 
so much so that possible negative or undesirable outcomes are set aside or dismissed as 
less important than job creation and bringing more capital into the city and county. 
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Figure 4.6. Promotions at a winery. Photo courtesy of Kevin Yelvington. 
 Jeff Stone, a Riverside County Supervisor, spearheaded the “Southern California 
Wine Country Community Plan” beginning in 2008 that would create a tripartite set of 
zoning regulations, plans, and economic incentives.  The first part of the plan, and the 
one of most interest to this research, set out an initial goal of increasing the number of 
area wineries by 300 percent, up to about 120 (as discussed in the following chapter, 
however, this goal may be scaled back).  In addition to plans to dramatically expand 
vineyards and wineries, the plan also calls for further development of the area’s 
equestrian heritage, through, for example, the creation of additional horse trails, hitching 
facilities, and other related infrastructure.  The third aim of the plan is to create 
116 
 
residential developments throughout wine country that offer a variety of plans, from 
moderate to high-end homes. 
 Several stakeholders have an interest in the proposed plans.  On the development 
side, people like Jeff Stone and Mitra Mehta-Cooper, the lead designer of the plan, have 
political or professional interests in ensuring the success of the project.  The Temecula 
Valley Winegrowers Association, led by Peggy Evans, has a membership that represents 
most area vineyards and wineries.  While the Association (and, by extension, its 
members) has a vested interest in encouraging growth and attracting more visitors (and 
thus, more business), there is concern that too much growth too quickly could result in 
increasing pressures on grape availability, area infrastructure, and overall quality of both 
the area and products. 
 Homeowners throughout the Temecula Valley, and especially those who live in 
the wine country, are warier and have concerns about issues including increased traffic, 
noise pollution from events (particularly at night), and a general degradation of the rural, 
agricultural character of wine country, not to mention frustration at using their tax dollars 
to fund aspects of the expansion.  One resident, criticizing both Jeff Stone and the plan in 
general, noted that “if somebody has a dream for Wine Country, I think they should put 
up the money to bring that dream forward” (quoted in Downey 2010a).  Another long-
time resident quipped: “Part of the charm of Wine Country is that it is more rural.  If they 
get too much in here, I think it might kill it.  Maybe I’m wrong.  Maybe people would 
like a Wine Country in the style of Las Vegas, but I doubt it” (quoted in Downey 2010b).  
Echoing these sentiments, Elisa Niederecker, a 20-year resident of Wine Country, and a 
member of the plan’s advisory committee, said: “Homeowners next to very large, 
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commercial venues is a disaster waiting to happen.  It’s going to be very, very hard to 
keep the rural atmosphere when you’ve got so much commercialism.  My fear is it’s 
going to get too big, too fast, and there’s going to be non-stop feuding” between winery 
owners and residents (quoted in Klampe 2011).  Still another resident, complaining about 
the noise generated by outdoor events, said: “My quality of life is being affected.  If 
they're going to have a concert outdoors, it needs to be acoustic.  If they’re going to have 
electronic [sound] equipment, it needs to be indoors.  Period” (quoted in Downey 2011).  
The plan has spawned at least two loosely organized resistance efforts (“Protect Wine 
Country” and “Save Temecula Wine Country”), comprised mostly of residents who are 
concerned with these and similar issues.  In addition, the Temecula Agricultural 
Conservancy is a non-profit organization that, while not explicit in opposition to 
development, is committed to preserving area vineyards and open spaces that might be 
suitable for grape planting. 
 The plan constitutes a state-led neoliberal effort, deployed in part to combat the 
crisis of unemployment and flagging economic conditions, as well as to secure the 
political and social legacy of certain stakeholders.  In addition, the plan contains hidden, 
or embedded, implications concerning class factions, such as agro-capitalists, land 
owners, developers, business elites, politicians, residents, and others.  In the following 
chapter, these elements will be explored further and documented ethnographically. 
 
The Geography of the Temecula Valley 
 The physical landscape throughout the region creates a unique space and 
microclimate in the Temecula Valley that are highly amenable to viticulture (see, e.g., 
118 
 
Birnbaum and Cato 2000).  First, rainfall is relatively uncommon during the growing 
season, which is critical for grapes, allowing for consistent sun exposure and careful 
management of irrigation.  Second, as the sun warms valleys inland from the Temecula 
Valley, rising air generates a low-pressure zone, drawing in cooler air from the Pacific 
Ocean located about twenty-two miles west.  This cooler air passes through gaps in the 
Coastal Mountain Range, such as Rainbow Gap and Santa Margarita Gap, and helps to 
moderate daytime temperatures and cools off the region at night, creating ideal growing 
conditions for grapes.  This cooling effect is amplified by colder air spilling down at 
night from higher mountains and hills surrounding the Temecula Valley.  These lower 
temperatures ensure that the grapes do not overheat or ripen too quickly.  The soils are 
good for growing grapes as well, with their granitic composition offering good drainage, 
which is important because grapevines do not respond well to constantly-saturated roots. 
 
A Place in the Sun 
 The bulk of my ethnographic fieldwork took place at a medium-sized winery that 
sits on land that has produced wines in the area for three decades.  The winery, which I 
will refer to as Faas Estate, sits on thirty-five acres, with twenty-five acres of vineyards 
planted with the following varietals: Cabernet Sauvignon, Cabernet Franc, 
Gewürztraminer, Sauvignon Blanc, Syrah, Sangiovese, Tempranillo, and Viognier.  In 
total, the operation employs about twenty people; of those, five work in production (i.e., 
in the vineyard and winery), while the rest are in hospitality or business (i.e., tasting 
room, cleaning, accounting, etc.).  The winery produces about fifteen wines annually 
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from a harvest of almost 250 tons in 2012, for a total production of approximately 37,000 
gallons (over 186,000 bottles). 
 Faas Estate is located on the heavily-promoted Temecula Wine Trail, which is 
essentially a loop of two main roads to the east of the city where most of the major 
wineries are located.  The stated goal of Faas Estate is to have “something for everyone” 
and “high quality at affordable prices,” common refrains at many wineries throughout the 
Temecula Valley and reflective of the general consumer / tourist profile of the area.  
Following the general trend, they offer beautiful outdoor and indoor spaces for weddings 
and other events.  In addition, they have a spacious tasting room that can accommodate 
dozens of patrons, along with adjacent outdoor patio seating.  Faas Estate offers 
membership in their wine club, which provides deliveries four times per year to 
customers; combined with direct sales in the tasting room, these are the two primary 
means of selling to consumers. 
 Membership in the wine club also provides access to a private tasting room and 
free tastings, which is a nice bargain, given that Faas Estate, along with essentially all 
other Temecula Valley wineries, has begun to charge for tastings (about $12 for six 
glasses) as popularity of the region and its wines has increased, along with the number of 
visitors.  The wine club is seen as the primary means to increase revenue moving 
forward, given that the number of visitors to the tasting room has begun to level off, and 
as such significant effort is directed at trying to encourage visitors, whether local or not, 
to join. 
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Conclusion 
 Temecula Valley, unlike some of the more prominent centers of wine production 
in California, has gained recognition only in the last few years.  In fact, the only reason 
the industry is here at all is due to a felicitous confluence of geography and climate.  Up 
until the mid to late-20
th
 century, Temecula and the surrounding region remained largely 
rural, though since then growth has been brisk.  Despite this, the so-called “Great 
Recession” that started in about 2008 affected the area more negatively than the state 
overall.  In response, area politicians and business leaders formulated a plan to develop 
the wine country, capitalizing on its growing recognition, in an effort to capitalize on 
tourism and increased revenue.  The next chapter explores several facets of this proposed 
expansion, with particular attention on water consumption and related environmental 
concerns. 
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Chapter Five 
Turning Water into Wine in the Temecula Valley 
 
Introduction 
 The purpose of this chapter is to lay out data gathered during my fieldwork that 
answer or address the overall research questions guiding this dissertation.  As a reminder, 
those questions are: 
1. What are the primary uses of water in the various processes of viticulture and 
wine production in the Temecula Valley? 
2. How are these uses situated in associated local, state, and regional economic, 
political, social, and environmental contexts? 
3. In what ways does technology affect local water governance strategies and its use 
in the production of wine? 
Anthropology, and the process of systematic ethnographic fieldwork specifically, is 
uniquely positioned to address such questions, as mentioned.  Only through a careful and 
sustained research effort that is informed by theory, that is historically situated, and that 
embraces both a priori and emergent analytical frameworks will holistic insights come to 
light that might escape documentation or inclusion in more formal sources that cover the 
wine industry, such as newspapers or magazines.  In particular, my ethnography revealed 
a kind of local knowledge on several topics including viticulture, winemaking, agro-
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economics, environmental issues, and development, all of which are influenced to a 
greater or lesser degree by the specific political economy of the area. 
 
A Brief Introduction to Winemaking 
 Most of what follows in this chapter is, unsurprisingly, devoted to water in one 
way or another.  Before proceeding, I would like to provide a brief description of the 
major steps involved in the production of wine.  While many of these steps are covered 
below, they are done so with an eye towards water consumption or usage during the 
specific process.  Note that this is not meant to be exhaustive; elisions are present for the 
sake of brevity and simplicity, though the goal is to provide a high-level overview of the 
entire cycle.  Also, the focus here is on wine production and does not include information 
on irrigation, which is covered in detail below. 
 The process of creating a wine begins prior to harvest.  As harvest time 
approaches, the level of sugar in the grapes, as measured in units of degrees Brix 
(typically referred to simply as “Brix”), is checked every few days, or even daily as the 
sugar level approaches that desired by the winemaker.  Depending on the type of wine 
wanted, grapes are usually harvested when the Brix reading is anywhere from the mid-
20s to approaching 30. 
 Once it is time to harvest, workers collect grape clusters by hand, inspecting each 
one to ensure that all grapes are ripened.  Clusters that are not fully ripe are discarded on 
the ground or are left on the vine (see Figure 5.1). 
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Figure 5.1. Immature grape cluster. Note the pale color and green hue of the fruit. 
Typically, grape harvesting occurs at night, because warm temperatures can hasten the 
start of fermentation in any juice that is present.  Juice can be generated in a number of 
ways, including the sheer weight of clusters crushing some fruit below while in 
containers, or grapes that are accidentally crushed or split during the act of harvesting.  
The workers place the clusters in bins that are transported to the winery. 
 Almost immediately after harvesting (generally early in the morning, often around 
dawn), the bins are weighed and sent to the crusher-destemmer.  Most times, a chemical 
mixture is added to the bin that inhibits yeast production and therefore fermentation, 
since most winemakers prefer to add a specific strain of yeast later, resulting in a more 
controlled fermentation process.  The bins are overturned into the machine, which 
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separates the fruit from the leaves and stems, and also crushes the grapes, producing must 
(the mixture of juice, skins, and seeds).  This must is then sent directly to a holding tank 
(see Figure 5.2). 
 While in the holding tanks, yeast is added and the fermentation process begins in 
earnest.  For red wines, since the color comes from the skins, two or three times each day 
the juice is pumped from the bottom of the tank to the top, over the layer of skins (called 
the “cap”) that has risen to the top, driven up by rising carbon dioxide bubbles and 
differential density.  For white wines, the skins are often removed prior to storage in the 
tank and play no further role. 
 
 
Figure 5.2. Winery holding tanks. 
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 During this time, the juice is tested at least daily until the desired sugar / alcohol 
content is reached.  This is a complicated process, involving adjusting the temperatures of 
the holding tanks to speed up or slow down fermentation, and can take anywhere from 
several days to a few weeks.  Once the target content is reached, the “free run” wine (that 
is, juice that is extracted naturally under its own weight, without any external squeezing 
or pressure applied) is sent to a separate tank, while the remaining must (at this point, 
primarily skins and a bit of juice) is sent to the press, which extracts all remaining juice 
from the skins.  At the winemaker’s discretion, this “press wine” can be added to the free 
run wine in the tank to further adjust the flavor and balance (press wine is considered 
inferior to free run wine).  The remaining skins and other material that remain in the 
press, which is now very dry, is called “pomace” and is discarded or can be used as 
fertilizer.  The wine in the tank is kept fairly warm as the remaining sugars are converted 
to alcohol during primary fermentation, though at some point the temperature is dropped 
very low to remove tartrates and other compounds from the wine, which adhere to the 
frozen sides of the tank.  Additionally, the wine is “racked,” which involves separating 
the juice from the dead yeast cells and other material that settles at the bottom of the 
tanks during the process. 
 For red wines, once primary fermentation is complete, secondary fermentation 
takes place, during which bacteria added to the wine by the winemaker convert malic 
acid to lactic acid.  As lactic acid is weaker than malic acid, this “softens” the taste of the 
wine.  When the winemaker is satisfied, the wine is transferred to barrels (typically oak) 
and aged.  Secondary fermentation continues while the wine is in barrels.  Often, the 
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barrels have been “toasted” or charred to varying degrees, which can impart depth and 
other characteristics to the final wine. 
 After a period of months to more than a year, depending on the wine and the 
winemaker’s desire, the wine is removed from the barrels and filtered, which can involve 
settling and passing the wine through various natural or synthetic filtration materials to 
remove any suspended material.  Following the filtration process, the wine is ready to be 
bottled. 
 During the course of my fieldwork, I spoke with several winemakers and winery 
workers about the process of winemaking, and in particular which part of the process is 
most critical to producing high-quality wines.  Almost without fail, all of them said that 
the quality of the finished product depends most on the quality of the grapes.  Different 
winemakers can produce wines of similar quality even though they may use variations on 
the process described above; that is, they may vary the temperatures, they may store the 
wine in tanks for more or fewer days, they may select different strains of yeast, and so on, 
but the wine will still be very acceptable.  No winemaker can start with poor grapes, 
however, and end up with a superior product.  One winemaker even told me that he 
wished that he had spent fewer years concentrating on the production of wine and more 
on viticulture. 
 
Question 1 Introduction 
 This section addresses the first research question: What are the primary uses of 
water in the various processes of viticulture and wine production in the Temecula Valley?  
While more research has been done on irrigation, as noted before, little if any work has 
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examined irrigation within the Temecula Valley, or even generally within drier parts of 
southern California, instead focusing on more traditional centers such as Napa and 
Sonoma.  Even statewide and beyond, however, precious little research has accounted for 
water consumption beyond the vineyard and into the winery.  As such, this section of the 
dissertation comprises an important contribution to the literature on wine production and 
natural resource consumption, and as such represents a dataset that could prove as a 
baseline for future comparative studies within or outside of the United States.  In so 
doing, I have attempted to calculate a conservative estimate of the average and annual 
consumption of water within these processes, and as a result it is possible to estimate as 
well the number of gallons of water required to produce a gallon of wine at Faas Estate. 
 
Water Use in the Vineyard 
 The primary use of water in the vineyard is, of course, irrigation.  Originally in 
the Temecula Valley, when large-scale viticulture began in earnest around 1970, many 
grape farmers would rely on flood irrigation, as Mr. Gene Tobin recalls: “Back then, they 
would have rows and run water down it.  Flood irrigate” (interview with Gene Tobin, 
Temecula, CA 7/19/12).  Other early producers relied on large sprinkler systems before 
shifting to drip irrigation, as Audrey and Vince Cilurzo recalled.  Audrey said: 
There was a small rain bird and so for the first two or three years that’s what we 
did, and then the drip came in.  And the problem with the overhead [sprinkler] 
was that you were watering the middle of the rows and of course the weeds grew 
as fast as the crop.  Yeah, and then you’d have to go through and cut down all the 
weeds, and then in – and I think this was pretty much through the whole state in 
128 
 
the beginning – in the beginning everybody laid their drip lines right along the 
ground, and all the baby squirrels and baby bunnies chewed [them].  So Vince 
would walk to the vines just to find leaks. 
I asked them to clarify a statement that they had made earlier, when they said that they 
made their own drip irrigation system.  Vince chimed in, “Well, we raised ‘em about 
three feet and we ran them along [the rows].”  Audrey continued, saying: 
Yeah, we didn’t do all of them ourselves but a lot of them Vince did.  We would 
run the PVC hose along the ground and then every place that there was a vine you 
would puncture a hole and put in a dripper.  And then when we discovered all this 
leaking problem, [As a result,] I mean everybody, not just us, moved them up 
halfway up the [trellis].  So you lost a little bit of water in evaporation dripping 
down but it just saved a lot of the problems (interview with Vince and Audrey 
Cilurzo, Murrieta, CA 7/21/2012). 
This strategy of running a drip irrigation line along the trellis, raised off the ground 
anywhere from about eighteen inches to a few feet, remains standard viticultural practice 
not just in Temecula, but globally, except in so-called “dry farmed” vineyards that rely 
solely on rain for irrigation. 
 Water demand is unevenly distributed over the course of a year, with little 
watering taking place while the vines are dormant, from harvest until spring (roughly 
October until sometime between March and May), followed by regular watering until 
harvest.  One useful way to think of the cycle is from the end of harvest one year until the 
end of harvest in the next year.  At Faas Estate, once harvest is completed, the vines are 
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given a blast of water to help them endure the stress of the harvest process and to help 
them overwinter while dormant. 
 I spoke at length about this (and other topics) with Mateo, the vineyard and 
winery operations manager and assistant winemaker at Faas Estate, both during more 
formal interviews and during less formal interactions over the course of my fieldwork.  
Mateo earned a degree in international business from a university in Mexico but has 
always worked in family agricultural enterprises, including vineyards.  His insights 
concerning both viticulture and economic aspects of the research were invaluable.  
Regarding watering immediately following harvest, Mateo said: 
the vines suffer from stress because of all the reaction of cutting and all that stuff, 
so what happens is you add the water for the vines to go with enough energy 
because they go into dormancy.  And after that they stop producing what they 
have to produce, which is grapes and all the different nutrients, et cetera.  So they 
go to dormancy for three or four months and then expect to wake up at the 
moment of pruning and then have some backup to get going.  So what you do is 
you hit them with water maybe the day or so after [harvest].  You give it to them 
for two straight weeks and after that you just let it go to dormancy by itself.  I 
would do five or six gallons per plant maybe two times a week, so like ten to 
twelve hours of watering total (interview with Thomas and Mateo, Temecula, CA 
9/18/2012). 
He also confirmed that this is pretty standard practice among area wineries, and in fact 
his decision to do so was based on watching other vineyards.  Mateo described it in this 
way: “There’s people who I’ve noticed, they take the fruit and they just let them go 
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dormant, but I add those two weeks of water extra.  And people around here do it, that’s 
why I’ve done it.  See, I hear it, I try it, I like it, I keep going.  If I don’t like it, I stop 
doing it” (interview with Mateo, Temecula, CA 7/20/2012). 
 As a reminder, when speaking about irrigation in terms of vines, gallons and 
hours are interchangeable, since vines are always watered at a rate of one gallon per hour 
per plant, although the usual measure is given in hours.  So when someone says, “I 
watered for ten hours last week,” this is equivalent to saying that each vine received ten 
gallons of water.  Faas Estate has 11,278 plants, so every hour of irrigation throughout 
the year consumes 11,278 gallons of water (more or less, because not all plants are 
irrigated simultaneously).  These two weeks of watering, therefore, at five or six gallons 
per plant, required between 225,560 and 270,672 gallons.  Recalling that one acre-foot 
(AF) of water equals 325,851 gallons and is roughly the amount of water consumed by a 
family of four over two years, these two weeks of water could satisfy such a family for 
between seventeen and twenty months. 
 At this point, the vines are left alone until pruning, which happens sometime 
between very late December and March, though most commonly in late January and early 
February.  I asked about using water as protection against frost during winter, as many 
wineries have to do in more central and northern regions of the state.  He said that they 
“never water for frost.  We are not set up with sprinklers for that.  It’s a risk we take and I 
think most of us do.  Frost won’t affect us if we do not prune early.  There might be a 
frost here and there during April or May but generally that won’t happen” (personal 
communication with Mateo, Temecula, CA 11/6/2012).  Once the vines are pruned, they 
wait to begin irrigation in earnest until certain conditions are in place, such as the start of 
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flowering, favorable temperatures, and a certain amount of vine growth.  Mateo noted 
that “there is no actual measure we practice here at [Faas Estate] that gives us an exact 
day.  When we start watering, it’s a feeling thing, an analysis of different aspects.  And 
all together [they] make you decide to start watering” (personal communication with 
Mateo, Temecula, CA 11/6/2012). 
 When irrigation does start following bloom, it is a critical time and requires close 
watch.  According to Mateo: 
During the early growth of the vine we apply about four to eight gallons of water 
per plant.  The plant requires that amount of water when it’s on bloom and when 
the fruit is starting to take, the berries set, and all that.  So you have to add that 
water at that moment, because if you don’t do that then dehydration [will set in] 
and the result that you will get out of that is less berries, less cluster set, less fully-
shaped clusters, and you will lose all that (interview with Mateo, Temecula, CA 
7/20/2012). 
Mateo went on to discuss at length some of the factors that influence decisions related to 
when to water, how much to apply, and so on: 
For at least the first two months of the growing season, which is March and April, 
[we water four to eight hours a week], and after that it’s six to ten [hours] 
sometimes depending on the soil and its structure.  If you have sandy soils you’re 
going to have more drainage and you’re going to require more water for the roots 
at some point to take before the water drops down completely and the roots don’t 
take at all.  When you have loamy soil or even the clay soil type, which we have a 
little bit here, we put less water but not too much less, like we restrict maybe one 
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hour less, and maybe we extend the time of not giving water.  Instead of maybe 
every week, maybe it’s every ten days because we know for a fact that there’s 
going to be moisture there that the root structure is going to take in order to feed 
the plant.  So there is some structure of how we apply the water, but it’s all about 
a feeling about how the plants are, how are they developing, how are they taking 
the water.  [We water] four to eight hours and then after that we can go from six 
all the way up to ten hours depending on the temperature.  The temperatures have 
a lot of responsibility here; if we have hot weather […] I easily water ten hours to 
the growing plants that are already giving you grapes (interview with Mateo, 
Temecula, CA 7/20/2012). 
Mateo returned time and again to the theme of understanding the vines, the soils, the 
weather, and other aspects in a way that cannot be quantified.  In effect, it became clear 
to me, based on this and other conversations referenced throughout the dissertation, that 
many decisions are arbitrary, in that they depend on a combination of qualitative and 
quantitative factors, as well as personal experience.  Moreover, these factors and personal 
experiences are influenced by local conditions, whether the specific soils, temperatures, 
moisture, and so forth, or the experiences of other famers, or even by demands imposed 
by the local political economy.  In short, while many decisions are in that way arbitrary, 
people come to act upon them in meaningful ways, and the totality of that decision-
making process comes to be codified as local or situated knowledge.  Later, I will show 
that these same types of opinions govern attitudes of technology adoption in processes 
such as irrigation management. 
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 The age of vines is also a factor.  Young vines, which are vines that have yet to 
produce any fruit, require more water in order to maximize their growth potential.  This 
phase generally lasts three or four years, which is how long it typically takes before a 
plant will produce grapes.  Within the Temecula Valley, this is an especially important 
consideration for a couple of reasons.  First, as the area’s wine industry grows, more 
vineyards have to be planted, or often existing vineyards seek to expand their own 
holdings, if they can, to increase production.  One grower told me that he ripped out the 
fence surrounding his vineyard, which was only there for aesthetic purposes, in order to 
plant another row of vines all along the perimeter. 
 Second, this demand is exacerbated by the lingering consequences of Pierce’s 
disease that devastated the Temecula Valley grape crop, and therefore the wine industry, 
starting in about 1996.  The disease is caused by the bacterium Xylella fastidiosa, which 
causes a number of plant diseases in addition to Pierce’s disease, and was first discovered 
by Newton Pierce, the first professional plant pathologist to work for the state of 
California, in 1892.  Its vector is the glassy-winged sharpshooter, an insect that feeds on 
the xylem of plants, transferring bacteria that produce a gel-like substance in the xylem 
that prevents the transport of water through the plant.  The result is scorching of leaves 
and, within a few years, plant death.  In agricultural contexts, vineyard proximity to citrus 
groves can be problematic, as is the case in the Temecula Valley, because the glassy-
winged sharpshooter both lays its eggs and overwinters in citrus.  One account from 2002 
describes the situation around Temecula in this way: 
A closer look than just driving past vineyards shows that all is not well.  There are 
skips, rows where one, five, seven, 10 vines, or a whole row are missing.  Vines 
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sporting scorched leaves, persistent petioles, and canes with uneven wood 
maturation mark Pierce’s disease.  Some of the enormity of the problem creeps 
upon you like a bad dream.  The clean empty fields are not just unplanted land: 
they are former vineyards, ripped out. […Some vineyards] sustained 40% 
damage: [at one group] about 270 of the 675 acres of grapes are gone (Simons 
2002). 
Another estimate based on grower surveys notes that of approximately 2,030 acres of 
wine grapes in production as of 2000, roughly 850 had been removed by 2002 as a result 
of Pierce’s disease (Hix, et al. 2002).  Some vineyards never recovered and simply 
closed.  As of about 2002, growers began to administer Admire, a pesticide that is applied 
annually via irrigation, and to participate in a broader integrated pest management (IPM) 
program that introduced wasps that predate on the glassy-winged sharpshooter, and as a 
result, Pierce’s disease is currently under a high level of control, though it is not entirely 
eradicated. 
 Vineyards that were able to survive generally had at least a portion of their vines 
destroyed, and in many cases vineyards are still replanting lost vines as money becomes 
available, including Faas Estate.  As such, this will further increase pressures on water 
demand for the foreseeable future.  Mateo explained: 
We’re in the stage where fifty percent of our land right now is just young vines, 
so I have to be more constant on giving it the water because all I want right now is 
vegetative growth.  I don’t want a bit of stress right now because what I want is to 
spoil the plant in order for the plant to be rich and deposit all the nutrient that the 
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water is going to give it for it to grow (interview with Mateo, Temecula, CA 
7/20/2012). 
 I wanted to understand how much water is consumed by irrigation over the course 
of a growing season.  Mateo ran through the calculation in his head: “I will do an average 
of, in a six month period, March, April, May, June, July, August, and part of September – 
let’s say seven months – I do six hours average per plant [per week].  That’s twenty-four 
times seven, that’s the amount of gallons that I put to just one plant in a season” 
(interview with Mateo, Temecula, CA 7/20/2012).  Given the number of plants on 
property (11,278), this amounts to approximately 1,894,704 gallons of water per year 
during primary irrigation, or just over 160 gallons per plant per year, which may slightly 
grow or shrink in a given year due to weather or other conditions.  Mateo’s average is in 
concord with studies that suggest that six gallons a week is an appropriate target.  
Furthermore, a check of the Faas Estate water bill shows that Mateo’s calculation is more 
or less accurate, with monthly irrigation consumption ranging from 65,076 to 471,240 
gallons, with an average of just over 300,000.  Taking into account that every month 
except February has more than twenty-eight days, it is expected that he would under-
estimate slightly. 
 I still wanted to know more about how he arrived at this average amount.  I 
wanted to know whether this was mostly intuition, as he seemed to allude, or whether any 
amount of quantitative assessment is involved.  Mateo went into greater depth about 
irrigation decision-making: 
It’s pretty funny the way I might describe it, but everything is about a feeling and 
a reaction of the plant on how it grows.  If you look at a vine and you look at the 
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coloring of the new growth versus the old growth, it’s a different green, a lighter 
green.  If you see that, growth is happening because the plant is taking that water. 
[…] If you don’t see that or you see a leaf that is distressed by feeling, just by 
looking at it, it just shrinks or you touch and it makes like some dry noise of a leaf 
then you’re starting to worry that that one definitely needs water.  So those kind 
of characteristics are the ones that I personally use (interview with Mateo, 
Temecula, CA 7/20/2012). 
Based on his response, it does seem as though there are certain objective measures to 
determine whether watering is required, such as the presence or absence of new growth 
or the dryness of the leaves.  Measuring these characteristics is less of a dichotomous 
certainty and more of a finer gradation.  I asked Mateo whether he learned any of this 
through formal, institution-based education, or whether he picked up these skills through 
work.  He responded at length: 
I’m not an agronomist, I’m an international business major, and that’s why my 
management skills and my administration, they’re much better than the science 
area.  But at the same time I’ve always liked to listen and be close to nature, close 
to people who know about agriculture.  I know that by listening I learn a lot and 
visualizing what other people used to do, and plants making sense, what they 
were saying, what they were telling me at some points.  The plants were actually 
taking and growing and maturing and all that, then I correlated their information 
with the growth of the plant, and I started thinking, my own philosophy, about 
how to do it. […] I started out of nothing, so getting into this business was kind of 
tough because it’s a different perspective than the way we look at business 
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sometimes.  It’s not always about the dry, hard numbers and cold numbers that 
you get at the business end.  You actually have to have – not feelings exactly – 
but you have to have that touch […] for how that thing is reacting over there.  
That thing has a life, you know, the vine. […] People laugh at me because I say 
it’s kind of like your kid, you know, and you’re feeding it, and you’re giving it, at 
the right time, at the right moment, the water.  It’s part of a culture, you know, it’s 
part of getting to know the environment, the ambiance, the plant, nature itself.  
I’m still learning, seriously, it’s hard to explain now but if you ask me this 
question maybe ten years later it will be simpler for me to describe what I’m 
going through.  It’s still a learning process for me but much of it is a feeling and a 
passion, I think.  A passion for getting to be responsible for something that it’s 
there to make it look good, and at the end of the day to make good grapes out of it 
and bring the product that the winemaker wants (interview with Mateo, Temecula, 
CA 7/20/2012). 
In previous years, Mateo did not apply as much water but changed tactics in 2012 due to 
increased demand for wine: 
Last year I used less water than this year for the vineyard.  Talking to people 
who’ve been in the business at least twice as long as I have and people who 
actually have worked directly in the vineyards, they’ve told me that they used 
eight gallons, and I was using four.  I wouldn’t go over four, but I’ve noticed a big 
difference in our crop size this year.  So I changed my strategy, adding more 
water because they wanted more production, so the yield was a big factor 
(interview with Mateo, Temecula, CA 7/20/2012). 
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Political-economic pressures, such as the drive to increase yields to meet increasing 
demand in pursuit of greater profit and capital generation, clearly have an impact on 
water use in this region.  For example, at four gallons average per vine per week over 
seven months, rather than six gallons, water consumption during grape growth would be 
about 1,263,136 gallons, a savings of thirty-three percent. 
 As harvest approaches, many wineries, including Faas Estate, practice deficit 
irrigation, whereby irrigation is restricted for some period of time.  The idea is that under 
conditions of controlled water deficiency (for example, providing four gallons per vine 
per week rather than six), vines will produce clusters with fewer grapes, but what grapes 
there are will be overall higher-quality.  Vines put more energy into ensuring only the 
best fruit survives, rather than spreading the wealth of water and nutrients around, so to 
speak.  The intent is to produce, as Mateo said, “a richness, fullness” to the grapes, 
though he went on to say that “I kind of don’t believe too much on that because at the end 
of the day plants are going to keep developing, and the plant is going to keep giving the 
richness.  And yes, you stress it but there’s people that stress it for two months.  I don’t 
stress it for two months, yeah, I stress it for maybe two weeks” (interview with Mateo, 
Temecula, CA 7/20/2012).  Regardless, this is an important step, as Mateo confirms: 
At the end when the chemical compounds inside the berries are starting to take 
shape (e.g., sucrose, acids, tannins, etc.) we like to give a little less water and 
‘stress’ the plant a little more so you won’t dilute the compounds and allow the 
vine to bring out its richness.  By overwatering a vineyard you dilute all the 
compounds (personal communication with Mateo, Temecula, CA 11/8/2012). 
139 
 
An example of this dilution is common table grapes, which tend to be quite large but 
have lower sugars.  In contrast, many wine grapes are closer in resemblance and taste to 
concord grapes – smaller and sweeter.  Controlling water, especially as harvest 
approaches, is therefore a primary means of adjusting final sweetness. 
 In fact, as harvest approaches, winery workers spend a significant amount of time 
in the vineyards, checking the condition of their grapes at various, random locations in 
the fields.  This process can help them fine-tune water allocation during this critical time.  
For example, raisining (the process of a grape losing water volume, shrinking, and 
hardening into a raisin) might indicate that irrigation was stopped too soon.  Raisining, 
seen very clearly in the lower-right portion of the cluster shown in Figure 5.3, can also 
occur following excessive sun exposure, which can be confirmed by looking at the 
opposite side of the grape; if the reverse is smoother, sun damage is likely the culprit, 
since the reverse would have been shaded.  Another clue that sun damage is to blame is 
sunburn, seen on the grapes with the circle around them in the upper-left of Figure 5.3, 
which manifests as a shiny surface on the skin.  At the same time, a certain amount of 
raisining is desirable, because that is a sign that sugars are being catalyzed and that the 
sugar content is high and concentrated overall.  Raisined grapes produce an over-ripe, 
almost plum flavor; winemakers use them in late-harvest wines, which can taste almost 
like a port, or to add a layer of sweetness to other wines.  Conversely, exploded grapes 
tend to indicate too much irrigation, and the sugar-rich moisture can lead to mold in those 
cases.  The balance of using water and irrigation as a tool to control grape development 
as harvest approaches is indeed delicate and complex, and once again relies on a great 
degree of feeling. 
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Figure 5.3. Typical grape cluster at harvest. 
 Total self-reported irrigation for one season for Faas Estate, based on Mateo’s 
estimates, is calculated in Table 5.1 below. 
 
Table 5.1. Self-reported irrigation amounts at Faas Estate. 
Process Average Gallons (per 
vine per week) 
Amount (gallons)* 
Primary growth (approximately 
March-September) 
6 1,894,704 
Deficit Irrigation (two weeks 
prior to harvest) 
4 90,224 
Post-harvest dormancy 
preparation 
11 248,116 
  2,233,044 
*These amounts are average estimates and likely would fluctuate based on weather, the start of 
harvest, etc.  Nevertheless, they can provide a guide. 
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Comparing this estimate with the actual water bill, irrigation required almost 1,950,000 
gallons between early December 2011 and early December 2012 (one calendar year), 
which comes to about eighty-seven percent of Mateo’s high estimate.  Plus, with planned 
expansions underway that will increase the acreage under cultivation, true usage will 
align more closely with, or may even exceed, his numbers in the immediate future. 
 Given that Faas Estate is considered a medium-sized winery, and assuming a 
normal distribution of plantings among wineries of all sizes, it is possible to treat their 
water consumption as a very rough average.  While fluctuation is expected, since any 
individual winery may begin irrigation earlier or later, or they may do more or less deficit 
irrigation, and so on, with a population of thirty-five current wineries, this results in an 
approximate annual irrigation consumption of 78,156,540 gallons.  This number is likely 
low, since it takes into account only wineries with vineyards and does not include stand-
alone vineyards that sell grapes to other wineries.  As such, it is probably safe to say that 
total irrigation throughout Temecula Valley’s wine country is somewhere between 
75,000,000 and 100,000,000 gallons annually, or roughly 230 to 307 acre-feet.  That is 
about as much water as three households of four people would use in an entire lifetime. 
 How much does all this water cost, and does this constitute an economic 
disincentive or barrier to increased use?  The answer to the first part of the question is 
relatively straightforward.  Unlike residential rates, agricultural rates are not subject to 
tiered pricing.  Residential rates are based on four tiers: base, efficient, inefficient, and 
wasteful.  Each month, customers have a “water budget” for each tier that is based on 
customized expected usage for each specific property (i.e., it varies depending on the 
number of people in the home, the irrigated acreage, and the weather).  If a property 
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exceeds the budget for a particular tier, further usage is billed at the next tier’s rate.  
Agricultural water, however, is a fixed price regardless of consumption up to their 
generous annual allotment, at a price typically between the base and efficient consumer 
rates (see Table 5.2). 
 
Table 5.2. Rancho California Water District pricing (2012-2013). 
Tier Rate per HCF* 
Base $0.61 
Efficient $1.33 
Inefficient $2.50 
Wasteful $5.81 
Agricultural** 
$1.06 (Tier I) 
$1.67 (Tier II) 
* 1 HCF = 100 cubic feet = 748 gallons 
** These rates are the subsidized rates under the IAWP, which expires summer 2013. 
Tier I rates are offered to older agricultural properties that were annexed into the RCWD 
service district before 2003, which includes Faas Estate. Newer properties are billed at 
the Tier II rate. 
 
 In some parts of California, however, water is allocated or priced to farmers based 
on historical usage.  In certain instances, farmers will “spill out” water in wetter years, for 
instance, just to ensure that they keep their water budget intact (Pregler 2011).  While this 
is not the case in the Temecula Valley, as far as I am aware, there are indications that 
agricultural users receive preferential treatment, even beyond the historic subsidies and 
discounts discussed earlier.  An engineer with RCWD said that they manage the basin 
recharge process such that they try to provide agricultural users with the best-quality 
water, meaning water with the fewest salts and other dissolved chemicals (interview with 
Warren Back, Temecula, CA 9/19/2012).  These compounds can harm crops, so blended 
or treated water that has fewer such compounds is directed to areas with heavy 
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agricultural zoning.  In the end, then, while there may not be tiered pricing, irrigation 
consumption is essentially self-regulating, in that farmers neither want to apply too much 
or too little water, but for other water uses subject to agricultural pricing outside of 
irrigation, little disincentive for overuse is present.  In contrast to the high amount of 
water used for irrigation, however, such additional uses may not add significantly to their 
water bill.  The most expensive water bill that I saw for Faas Estate was about $1,005, for 
irrigation from early August to early September, 2012 that consumed about 550,000 
gallons of water. 
 
Water Use in the Winery 
 In contrast to water use in the vineyard, which consists almost entirely of 
irrigation, water use in the winery is comprised of myriad tasks that consume a range of 
water, from just a few gallons to hundreds of gallons.  Also in contrast, consumption in 
the winery is more variable for a variety of reasons, including different people 
performing the same task, the volume of material being cleaned, and so forth.  In this 
section, I describe various processes that require water, starting when the grapes are 
received and continuing through bottling, and as well I discuss miscellaneous water-
related issues, such as labor concerns. 
 
Crushing and Destemming 
 Immediately following harvest, grapes are delivered to the winery and are crushed 
and destemmed as quickly as possible.  Typically grapes are harvested at night in 
preparation for an early morning crush, because if the grapes (and, therefore, the juice) 
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are warmed too much by the sun, the fermentation process can begin too quickly before 
the winery has added its own yeast.  In fact, many wineries add a potassium meta-
bisulfate (KMBS) solution to grapes in the bins, which contains sulfur dioxide that acts as 
an anti-microbial to inhibit spontaneous fermentation by yeasts other than those preferred 
by the winemaker, a problem that can be exacerbated by high temperatures, damaged 
skins, diseased fruit, etc. (see Figure 5.4).  The KMBS remains in solution following 
crushing and destemming to ensure contact with all the material.  As an aside, this is 
contrary to the practice of many European wineries, particularly in France, where they 
prefer to allow fermentation to proceed with naturally-occurring yeasts present on the  
 
 
Figure 5.4. Grape bins.  The winemaker is adding a KMBS solution to the fruit. 
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grapes themselves and in the air.  As quickly as possible, the fruit in each bin is 
transferred to a crusher and destemmer machine, that does exactly what its name implies 
(see Figure 5.5). This machine separates the grapes from the stems and then initially 
masticates the grapes, creating must (as mentioned above, freshly pressed juice that still 
contains the skins, seeds, and possibly some remnant stems), which is immediately 
pumped into a holding tank.  The separated stems are collected in a bin, and they are later 
spread throughout the vineyard to act as fertilizer (see Figure 5.6). 
 
 
Figure 5.5. Grapes being transferred to the crusher / destemmer. 
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Figure 5.6. Outlet for separated stems. 
Ideally, almost no skins will be wasted and sent out with the stems, though this does 
happen.  Someone has to ensure that the outlet does not become clogged, as seen in 
Figure 5.7. 
 Once the day’s grape delivery has been crushed and destemmed, all equipment 
and bins have to be thoroughly washed.  Bin washing actually takes place as soon as the 
grapes are dumped into the machine, provided that there are enough employees to spare, 
so that the residue left inside does not dry and become even more difficult to remove (see 
Figure 5.8).  Each bin requires about five gallons of water to rinse out.  In the 2012 
season, Faas Estate received 420 bins, for a total of roughly 2,100 gallons of water, 
though next year they hope to receive between 500 and 600. 
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Figure 5.7. The author removing clogged stems. 
 Cleaning the crusher / destemmer requires more water, however.  In addition to 
the machine overall, the constituent parts have to be disassembled and rinsed (see Figures 
5.9 and 5.10).  A complete rinse requires about eighty gallons of water, and this is done 
daily whenever a shipment is delivered.  In the fall 2012 season, Faas Estate crushed and 
destemmed roughly thirty-five days, for a total water consumption of around 2,500 
gallons. 
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Figure 5.8. Bin washing. 
 
 
Figure 5.9. Rinsing the crusher / destemmer. 
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Figure 5.10. Rinsing parts of the crusher / destemmer. 
 
Storage Tanks 
 Once the must has been transferred to a storage tank, initial fermentation begins.  
White wines proceed essentially directly to pressing, discussed below.  For red wines, the 
process is more involved.  In order to give red wine its color, the juice has to be in 
contact with the skins.  Before the must is actually pressed, it remains in a tank for ten to 
fifteen days.  During that time, in order to keep the skins moist and to transfer color from 
the skins to the juice, the winery does “pump overs,” where the juice is pumped from the 
bottom of the tank back to the top, where the skins have floated up (this layer of skins is 
called a cap).  On average, these pump overs happen twice a day for five days (fewer if 
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the juice will be used in, say, a rosé wine).  Preparation for this requires cleaning, and 
therefore water usage.  On a relatively small tank (860 gallons), preparing the tank for the 
pump over required about twenty-eight gallons, which involved primarily cleaning out 
the pump responsible for moving the juice from the bottom to the top of the tank, as well 
as cleaning the various valves and other related equipment (e.g., hoses).  Following the 
pump over, the pump itself has to be cleaned again, requiring about twenty gallons of 
water (see Figure 5.11). 
 For smaller batches that do not require a full tank for storage, special bins are 
used (see Figure 5.12).  Rather than using a mechanical pump to facilitate the pump over, 
 
 
Figure 5.11. Rinsing the pump. 
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twice a day an employee has to open the bin and stand on top with a hoe-like tool and 
press the cap of skins down into the juice below, mixing everything up (see Figure 5.13).  
No water is required in preparation for this method, although a nominal amount is 
required to wipe down the sides after each “punch down.”  Each bin also has to be 
washed out after the material has been sent to the press, requiring perhaps ten gallons of 
water. 
 
 
Figure 5.12. Must storage bins. 
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Figure 5.13. Manual wine press tool. 
Grape Press 
 Once the wine has been in the tanks for ten or fifteen days (for red wine, as white 
wine does not sit in tanks prior to pressing), the must is transferred to the press.  To 
accomplish this, as discussed above, the free run juice is transferred to a different tank, 
and the must is pumped out of the original tank and into the press, and then the original 
tank itself is rinsed out (see Figure 5.14).  While the same pump is used as in Figure 5.11, 
the must introduces more solid matter and so the rinse requires more water, at about fifty-
five gallons.  Once the must is out of the tank and in the press, the tank is rinsed, 
consuming about twenty gallons of water (this was not a full tank cleaning, as described 
below, but just a quick rinse to remove stems, other solids, and residue from the tank). 
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Figure 5.14. Transferring must from tank to press. 
 The press is a large cylinder into which the must is transferred via either pump 
from a holding tank or top-loading (Figure 5.15).  An air bladder inflates inside the 
cylinder, pressing the must against the sides as it rotates.  Juice then flows out of the 
cylinder as if through a sieve into a catchpan below (see Figures 5.16 and 5.17).  All of 
this creates a significant amount of material that requires washing, as residue from the 
juice and skins coats every surface, along with pomace (pronounced the same as 
“pumice,” and which is the solid remains of the fruit following pressing, such as the dried 
skins, pulp, seeds, and stems).  All of the pomace is collected and, much like the stems 
following crushing and destemming, is used for fertilizer in the vineyard.  Rinsing the 
press fully required a significant quantity of water, and the amount varied widely  
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Figure 5.15. Grape press. 
 
 
Figure 5.16. Juice flowing into the catchpan. 
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Figure 5.17. Catchpan filled with juice. 
depending on who was doing the washing.  Amounts ranged between 130 gallons and 
210 gallons.  Rinsing the catchpan required about an additional twenty gallons (see 
Figure 5.18).  The press was operated about sixty times, for a total consumption of 
around 9,000 to 13,800 gallons of water. 
 
Tank Cleaning 
 Once a tank is completely empty and needs to be cleaned in preparation for 
another use (or for an extended period of disuse), much more water is required than for a 
simple rinse.  The initial cleaning of the exterior valves and fasteners is similar to the 
procedure before the pump over, requiring about thirty gallons of water.  Cleaning out a 
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Figure 5.18. The author rinsing the press catchpan. 
2,000 gallon tank consumed about 110 gallons of water; larger tanks would require more, 
and smaller tanks require less.  An interesting note is that no surfactants (i.e., soap) are 
used during this process, only hot water.  The first step is to fill the bottom of the tank 
with some hot water.  Some soda ash and citric acid are added to the water to aid in the 
removal of particles and as a degreaser (respectively), and sometimes a bit of iodine is 
added, when, for instance, the tank will receive a different varietal of wine and as such 
sterility is a necessity.  This water is then pumped out and up to the top, where it is 
sprayed throughout the tank with a rotating spray nozzle, much like a shower.  When this 
step is complete, the tank door is opened slightly to allow the water to flow out onto the 
floor (see Figure 5.19).  Following this, an employee climbs into the tank with a hose and 
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sprays everything down.  The work is dangerous as well, as additional air must be 
pumped into the tank while the employee is inside to prevent asphyxiation from the 
lingering carbon dioxide that is produced by fermentation.  The number of tank washes is 
highly variable, but Vernon, the cellar master at Faas Estate, guesses that tanks are 
washed about sixty times each harvest season (personal communication with Vernon, 
Temecula, CA 11/14/2012), for a total of about 6,000 gallons of water.  This number is 
purely a rough estimate, however, as tank sizes vary. 
 
 
Figure 5.19. Water flowing out of a tank. 
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Barreling and Bottling 
 Once the wine has undergone initial fermentation at the winery, it is ready for 
barreling.  Faas Estate, like many wineries throughout the Temecula Valley, uses an off-
site facility to store barrels as the wines age, though they plan to build a barrel room 
when finances permit.  Before the wine is barreled, it is transported to the facility in large 
bins, with capacities of either 275 or 330 gallons, surrounded by a metal cage so that they 
can be stacked.  Each must be thoroughly washed inside and out to ensure that no 
contamination occurs, requiring about 10 gallons per bin (see Figure 5.20).  Following 
washing, an inert gas, such as argon, nitrogen, or carbon dioxide, is added to the  
 
 
Figure 5.20. Rinsing barreling transport bins. 
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containers to displace any oxygen in the container, thus prohibiting oxidation. 
 Once at the facility, wine is transferred to barrels, which have to be prepared.  
Faas Estate uses a combination of new and old barrels to create a blend of flavors, and 
each requires different steps in preparation for filling.  New, unused barrels have to be 
rinsed and steamed so that the wood expands and seals.  A special pressure washer is 
used, which can be set to steam in addition to a regular stream of water (see Figures 5.21 
and 5.22).  Altogether, washing and steaming a new barrel requires about five gallons of 
water. 
 
 
Figure 5.21. Washing new barrels. 
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Figure 5.22. Steaming new barrels. 
 For used barrels, the process is slightly different.  When they were emptied, they 
were filled with five gallons of water with a solution of KMBS and 5g of citric acid to 
inhibit microbial growth.  This water is initially dumped out, and then a special hose with 
a stand is inserted that rinses out the barrel.  Altogether, this rinse process requires about 
eight gallons of water, beyond the initial five. 
 From an economic standpoint, barrel storage is not inexpensive.  Temecula Valley 
Winery Management is an outsourcing company that can handle just about every aspect 
of winemaking other than actually growing the grapes, including crushing and 
destemming, fermenting, barreling, storage, and bottling.  They essentially have a 
monopoly on the area’s market for these services, as I know of few, if any, real 
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competitors (though I did hear that a couple of mobile bottling services that travel from 
winery to winery, especially ones with smaller volumes, are available).  Faas Estate only 
uses them for storage and has about 450 barrels there, purchasing about twenty or thirty 
new ones annually (see Figure 5.23).  Barrels are expensive, costing anywhere between 
$800 and $1,000 depending on whether domestic or French oak is used, and whether 
there is an unfavorable monetary exchange rate (in the case of French barrels).  Storage 
costs for each barrel are about $8.00 per month, for an annual cost of about $43,200.  
Water consumption for both old and new barrels is about 3,500 gallons each year. 
 
 
Figure 5.23. Barrels in storage. 
162 
 
 Following storage in barrels, the length of time of which varies from one varietal 
or blend to another, the wine is transferred to bottles.  Faas Estate bottles on-site and uses 
steam-based sanitization, which uses about twenty to thirty gallons of water per day if 
bottling roughly one varietal each day.  Using steam is actually a more modern and 
environmentally-sound process, as older bottling equipment tends to use liquid water to 
sanitize and, as such, consumes more.  Faas Estate bottles for about one month, using 
somewhere between 600 and 900 gallons overall. 
 
Filtration 
 At the start of this dissertation, I described an exchange related to washing out the 
diatomaceous earth filter.  All wines, whether white or red, need to be filtered, but the 
timing and method can vary due to a couple of factors.  White wines are filtered 
immediately post-fermentation, which can be about two to four weeks after pressing, 
whereas red wines are filtered after they have aged in barrels.  If the wine is particularly 
cloudy, or “dirty,” the diatomaceous earth filter is the preferred method and can handle 
1,500 to 2,000 gallons before becoming saturated.  Once saturated, as noted, it requires 
about 160 gallons of water to clean.  The other option is pad filtration, where the wine is 
passed through a cellulose pad filter to remove material.  This is the preferred method, 
provided that the wine is not overly dirty (personal communication with Vernon, 
Temecula, CA 11/14/2012), and it requires about fifty to seventy gallons of water to 
prime and rinse.  At Faas Estate, Vernon estimates that they run about sixty percent of 
wine through the pad filters and forty percent through the diatomaceous earth filter.  
Using that estimate, in total, filtration requires about 2,400 gallons of water total, though 
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this is a broad guess based on a total production approaching 40,000 gallons (personal 
communication with Vernon, Temecula, CA 11/14/2012). 
 
Miscellaneous Water Use and Labor Issues 
 The above processes constitute the bulk of the regular, high-volume water-
consuming steps in wine production within the winery.  There are, however, other uses of 
water that are more quotidian and as such resist quantification.  These include such 
processes as: cleaning out the floor drain (about thirty gallons, see Figure 5.24); rinsing 
off the truck after hauling pomace or stems for fertilizer (about thirty gallons); rinsing out 
 
 
Figure 5.24. Cleaning the floor drain. 
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/ off various buckets and tools (variable); and, rinsing the driveway of debris from 
pressing or crushing (about seventy gallons, see Figure 5.25). 
 Figure 5.25 captures an interesting point.  In at least this particular setting, water 
is used as a substitute for labor.  Some tasks requires less time if aided by water, such as 
clearing a driveway of detritus, as opposed to using a broom and sweeping.  Vernon 
summed it up when he asked: “Is it worth it to sweep for two hours or use water for 
twenty minutes?” (interview with Vernon, Temecula, CA, 9/18/2012).  The implication 
was that it costs less in terms of salary to use the water, which is important in an industry 
that pays quite a bit in overtime to employees, especially during harvest.  Any time saved  
 
 
Figure 5.25. Rinsing the driveway. 
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can translate to significant cost savings in the longer term.  In one sense, the natural 
resource, water in this instance, itself becomes the laborer. 
 This idea extends beyond clearing the driveway to encompass many examples of 
ad hoc water usage throughout the winery, such as rinsing the winery floor.  Also, 
though, I never witnessed any surfactant use, such as soap, to clean anything.  It stands to 
reason that surfactants could readily break down juice residue, for instance, and both 
speed up the time and reduce the amount of water required to rinse certain pieces of 
equipment, such as the catchpan, storage tanks, etc.  A little soap and a scrub brush might 
be much more effective and efficient than the same amount of time with just water.  It is 
possible, however, that they do not want to risk contaminating the final product with soap 
residue, so using only water for most processes is a safe bet. 
 
Estimate of Annual Usage 
 Estimating annual water consumption at Faas Estate is difficult at best, at least for 
water use within the winery.  For the vineyard, there is a separate water meter and bill, 
and virtually all of that water is assumed to go towards irrigation.  At Faas Estate, 
however, the winery is connected to a separate meter that also includes the tasting room, 
hospitality / entertainment facilities, and, crucially, water used for landscaping.  As such, 
any equipment in those facilities that consumes water, whether culinary or wash-related, 
or even toilets, is comingled with water used in the wine production process.  Based on 
my suggestion, Faas Estate is exploring the option to switch the winery over to the 
agricultural supply line sometime soon following the 2012 harvest season, which will 
significantly reduce the cost of water use in the winery, as it will be billed at the fixed 
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agricultural rate rather than the tiered residential rate, for a potential savings of ninety 
percent.  Even so, this will co-mingle the winery water use with the vineyard’s 
consumption.  As noted, however, since the start of harvest 2012, they did install a meter 
that does enable tallying of winery water consumption, but it has not been running long 
enough to capture a year’s worth of data, and it is not listed separately on the water bill, 
meaning that recording and tabulation is a manual process.  Despite this, Table 5.3 is an 
attempt to break down water consumption by process, as well as to provide an estimate of 
annual consumption for each process: 
Table 5.3. Water consumption in the winery by process. 
Process 
Water Consumption 
(gallons)* 
Annual Consumption 
(gallons)** 
Crusher / Destemmer Rinsing 80 2,500 
Grape Bin Rinsing 5 2,100 
Pump Over Preparation and Pump 
Rinsing 
50 7,500 
Wine Storage Bin Rinsing 10 150 
Pump Rinse (post-must transfer) 35 2,100 
Tank Rinse (post-must transfer) 20 1,200 
Press and Catchpan Rinse 150-230 9,000-13,800 
Tank Cleaning (ca. 2000 gallons) 110 6,000 
Transport Bin Rinsing 10 670 
New Barrel Rinse and Steam 5 
3,500 Used Barrel Storage, Rinse, and 
Steam 
13 
Bottling (per day) 20-30 600-900 
Diatomaceous Earth Filter Rinse 160 
2,400 
Pad Filter Preparation and Rinse 50-70 
Floor Drain Rinsing 30 2,700 
Truck Rinsing 30 1,800 
Driveway Rinsing 70 4,200 
  46,420-51,520 
*A range is given if consumption seemed especially variable. 
**An exceptionally rough, and likely conservative, estimate. 
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 The total annual range is, as noted, a rough and conservative estimate, and does 
not contain many of the smaller, more quotidian water uses such as rinsing out buckets 
(e.g., the five gallon buckets used to mash sample grapes from various vineyards as 
harvest time approaches), washing off tools, spraying down the floor due to a spill or dirt, 
toilets, sinks in the chemistry lab, and so forth.  No effective way exists to estimate such 
consumption reliably.  Nevertheless, the processes listed above constitute the primary, 
regular uses of water in the winery.  Also as noted, however, the winery did install a 
separate meter at the start of harvest season, so it is possible to compare that overall total 
with this estimate.  As of late January 2013, water usage totaled 70,780 gallons since 
early September when the meter was installed.  When accounting for smaller, yet 
frequent, uses of water, the estimated range of annual consumption for these major 
processes only seems reasonable, if perhaps conservative.  Regardless, these numbers 
represent a major dataset that up until this point has been lacking, and that can be used for 
comparative purposes and as the basis of additional projects in the future. 
 If we take these usage estimates and combine them with production volumes, it is 
possible to estimate at least a range for the total gallons of water required to produce a 
single gallon of wine.  This type of accounting is similar to “virtual water” calculations 
that attempt to represent the “true” amount of water that a given commodity, such as 
wheat or citrus, represents (e.g., Allan 1997; Earle 2001; Hakimian 2003; Ioris 2004).  
Using figures of 2,000,000 gallons for irrigation and even a high estimate of 100,000 
gallons within the winery, one thing that immediately becomes clear is that the use of 
water for irrigation dwarfs usage within the winery, accounting for ninety-five percent of 
total consumption.  Nevertheless, assuming a production of about 37,000 gallons of wine, 
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this computes to about fifty-seven gallons of water required to produce a single gallon of 
wine, on the high side.  If irrigation is reduced to 1,500,000 gallons, keeping the other 
estimates the same, the low estimate is about forty-three gallons of water per gallon of 
wine.  Considering only water use in the winery, Faas Estate uses about 2.7 gallons of 
water per gallon of wine, well below the suggested target of six gallons per gallon 
(Franson 2008). 
 
Question 2 Introduction 
 This section examines the second question and situates water use in the 
production of wine within political, social, economic, and environmental contexts at 
various levels.  Fundamental to this is an understanding of the proposed expansion plans 
for Temecula’s wine country and other areas in general, which is a classic neoliberal plan 
to stimulate and grow the area’s economy.  What is missing from the plan is any 
significant consideration of the consequences of the proposed expansion on local and 
regional water resources.  Moreover, this section demonstrates that there is a sense that 
such consideration is beyond the appropriate scope of inquiry for local-level discussions 
related to the plan.  In light of this, I also inquired about the health of the local water 
basin. 
 
Proposed Expansion Plan and Water Demand 
 The Wine Country Community Plan is a proposal, initiated in 2008, designed “to 
provide a blueprint for growth to ensure that future development activities will enhance, 
not impede, the quality of life for existing and future residents, while providing 
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opportunities for continued development and expansion of winery and equestrian 
operations” within Riverside County (County of Riverside 2011:1.0-1).  For the purposes 
of this dissertation, what is most important is what is left unsaid in the plan regarding 
water use or environmental consequences and protections.  While the goals and 
objectives do mention the need to strike a balance that both “maximizes the area’s 
viticulture and related uses” and protects “existing rural lifestyles in the area,” all while 
encouraging “an appropriate level of commercial tourist activities” and the coordination 
of “public services, infrastructure and other basic necessities for a health, livable 
community,” nothing is mentioned regarding environmental resources or health (County 
of Riverside 2011:1.0-1). 
 Even so, as part of the plan, the County was required to conduct an environmental 
impact report (EIR) that discussed possible impacts to air, water, soil, and so forth that 
might be affected by the expansion.  The memorandum that specifically addresses water 
and sewer demand is especially useful.  First, relative duty factors are provided from 
Rancho California Water District (RCWD) that claim that equestrian lands require 1.0 
acre-feet/year/acre of water, while winery and residential zones require 1.5 and 1.6 
respectively (Boeck 2011:2).  This means that vineyards and wineries require slightly less 
water per acre than if that same land were residential.  Second, the memorandum projects 
that following expansion, water demand for the area overall will increase about thirty-
eight percent, while for wineries specifically, the increase is about thirty-five percent, 
rising from about 11,500 acre-feet per year to 15,500 acre-feet (Boeck 2011:3).  The only 
time that supply concerns are mentioned is in the following single sentence: “The 
calculations show that there is a potential water demand increase of 10,336 acre-feet/year 
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that should be accounted between the current and proposed Plan” (Boeck 2011:3).  No 
discussion follows regarding from where this additional water will come. 
 These figures are especially interesting when supply is taken into account and 
considered from a local versus imported position.  The bottom line is that currently 
26,500 acre-feet of water are withdrawn from the local groundwater supply annually.  
Despite the comparatively enormous groundwater reserves within the Murietta-Temecula 
basin, the 26,500 acre-feet figure represents a “managed yield” that 
isn’t anything necessarily magical, it’s just how many wells and how much 
recharge has been able to go on to keep the basin at a static level so that we don’t 
overdraft the basin, and we don’t end up with liquefaction by the basin being 
overfilled. […] The whole goal is to keep that groundwater level managed and 
keep it from being overdrafted or creating over-filling conditions (interview with 
Warren Back, Temecula, CA 9/19/2012). 
In other words, 26,500 acre-feet per year is all that can be withdrawn from the local 
groundwater supply in a managed way, and anything additional needed to supply the 
area’s demand must come from imported sources, namely the Colorado River or the 
Sacramento-San Joaquin Delta region.  By 2015, RCWD predicts that they will import 
63,950 acre-feet of water, and by 2035, assuming that the expansion plans go through, 
they will have to import 91,390 acre-feet (Boeck 2011:5).  According to RCWD, 
however, average supply will exceed demand by over 33,000 acre-feet per year (Boeck 
2011:6).  Despite this, given the expected increase in demand on Colorado River water 
from Arizona, the expected decrease in flow of the Colorado River due to climatological 
shifts, and the uncertainty of water availability from the Sacramento-San Joaquin Delta 
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area and throughout the state and region as a whole, the question then becomes why such 
issues were not discussed or mentioned when considering expansion plans of this 
magnitude that would increase demand so significantly. 
 
“A small thorn”: Responsibility for Supply 
 On paper, at least, supply is shown as outstripping demand in the Temecula 
region for the foreseeable future.  Yet this seems in stark contrast to the general 
widespread warnings about water consumption in the Southwest, which have been 
discussed above.  A discord is present between the rhetoric and reality, or so it appears.  
To examine this further, I asked people about the health and status of the local basin, and 
then I also discussed responsibility for ensuring adequate supply. 
 As briefly mentioned already, California has a unique and complex system of 
water governance, one position in which is the watermaster.  The state has several of 
these, which are positions to oversee legal adjudications, apportionments, and quality 
issues within a given basin or watershed (for more information, see Blomquist 1992).  I 
asked Mr. Charles Binder, the watermaster for the Santa Margarita Watershed Basin, 
about the overall water situation within his jurisdiction.  Mr. Binder replied that “at least 
with current uses, the system seems to be pretty well in balance, as opposed to the past 
when groundwater mining occurred.  But now with imported supplies to supplement local 
water, the basin is close to being operated in balance.  Groundwater is recovering, but 
pockets of depression still exist” (interview with Charles Binder, Sacramento, CA 
5/3/2012).  His comments underscore the reality that imported supplies are critical to 
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maintaining local basin supplies.  An engineer who works for Rancho California Water 
District similarly praised the overall health of the basin: 
I would rate it exceptional.  It’s a very important resource to directly benefit the 
local community but it helps in the bigger water supply strategy here in southern 
California.  The quality of the basin is pristine for an arid region, and we do a lot 
to help protect that through strategies to stave off degradation of the basin, 
through best management practices that come about through water conservation 
practices for both agriculture and domestic [uses].  We will be embarking upon 
refining our business with the state requirement to develop a salt nutrient 
management plant, which through that process will have stakeholder input on how 
we might further the best management practices of the basin and preserve that 
water resource (interview with Warren Back, Temecula, CA 9/19/2012). 
Warren Back continued, saying that “we do desire to produce water locally because it is a 
lower cost water [than imported water], but we are in a desert.  And the population here 
exceeds the supply naturally occurring and hence the whole western United States needs 
to bring in Colorado River and other major water supplies, so whether we like it or not 
there’s some dependency going on” (interview with Warren Back, Temecula, CA 
9/19/2012). 
 What strikes me about this is that the health of the local basin is “exceptional” or 
“pristine” only as a result of extensive imported water supplies that significantly exceed 
what can be withdrawn from the basin in a managed way without an overall decrease of 
the water table; as noted earlier, this is an excellent example of Harvey’s (2003) spatio-
temporal fix, where local supply issues or limits are addressed by sourcing from external 
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locations.  But whose responsibility is it to ensure that external supplies are managed 
appropriately, and to consider environmental problems that arise from their use? 
 To follow up on this issue, I asked Warren Back whether he trusts that the people 
in managerial roles, and those serving on Boards of Directors, for instance, are making 
good decisions related to imported water supplies.  He responded: 
There’s transparency going on, so it goes up beyond trust.  It’s recognizing that 
they’re working on a problem that’s really difficult, and everybody understands 
that there’s some difficulties associated with all the complexities [of] water, and 
so the trust comes in where, you know, you don’t understand all that, so you trust 
that they do (interview with Warren Back, Temecula, CA 9/19/2012). 
He concluded by saying that “I think that people strive to do the best that can be 
done given the social-economic climate that they’re dealt.”  The idea that concerns 
related to imported water supplies fall under someone else’s purview seems to be at least 
somewhat prevalent.  Mr. Gene Tobin, who as noted earlier was a former employee of 
Rancho California Water District, said: 
I would think that Rancho Water, I mean, they’re astute, there’s been planning 
after planning.  When we were there a hundred years ago, we were planning for 
this. […] I left there in 1979 and we were talking about working with 
[Metropolitan Water District] to put water into Vail Lake back then, so all of this 
stuff has been looked at and programmed and planned.  And yeah, I don’t think 
that they’ve tapped into this basin, and I think they’ll work with MWD to see how 
they can work together. […] When you work with Rancho Water, you know, I 
know some of the board members, or most of them that are there now [and] a lot 
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of them are farmers.  But if you talk to them, I would guess that they’re on top of 
this (interview with Gene Tobin, Temecula, CA 9/19/2012). 
Later in the interview, when the topic came back up, Mr. Tobin became somewhat 
agitated when discussing the matter: 
You know, you’re getting [political].  I mean, do we now not shower?  Do we not 
grow avocados?  Do we not water our lawns? […] If you manage it, if you 
manage the basin and you hire the right people – and hopefully Rancho hired the 
right people – to manage this basin.  And they’ve done some studies, and I would 
imagine that before they adopt plans like these they’ve done an [Environmental 
Impact Report], and they’re more in tune to what the answers are than I as a 
regular citizen could be.  That’s why we hire those people. […] So I think that if 
they’re taking all our water here and I’m not ever going to be able to have a drink 
of water or take a shower or do something of that nature, [if] we get to that point, 
it’s like the Delta, all those farmers up there right now.  [If] they shut all the farms 
down, all those people are out of work [and there would be] 80 percent 
unemployment.  Weigh that.  So you’re talking way above my pay grade.  You’re 
talking politics and there’s people that you need to talk to in my humble opinion 
that are a lot more astute and a lot more up on top of these things than I am.  And 
you know you can’t just be talking this area.  You’re talking the entire United 
States.  You asked a question that should be asked across the entire United States, 
not just here (interview with Gene Tobin, Temecula, CA 9/19/2012). 
 Several things are interesting about his response.  First, Mr. Tobin assumes that 
someone (or some entity) has conducted an EIR, and as discussed above, that is true, at 
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least regarding the proposed expansion plans.  But as I showed, no in-depth discussion 
regarding imported water was present in the EIR, and in fact, the report noted that the 
disparity between local and imported supplies has to be accounted for and left it at that.  
Second, Mr. Tobin classifies himself as a “regular citizen,” creating an implied 
dichotomy between people who know about such things and those who do not, or cannot.  
Yet, Warren Back, an engineer with Rancho California Water District, also assumed that 
someone above his hypothetical pay grade had responsibility for such matters.  And 
furthermore, people who serve on Boards of Directors, for instance, are often selected not 
for subject matter expertise, but rather because they are successful in business and 
command significant political, economic, or social power; in any case, all are “regular 
citizens” (who would constitute an “irregular citizen” anyway?).  Regardless, Mr. Tobin’s 
comments are indicative of many who place development, economics, and politics above 
difficult choices regarding sustainability and environmental health, which is perhaps 
unsurprising. 
 Third, his comments regarding the scope of inquiry, that my research is limited 
only to the Temecula region, is interesting in that it is almost as if he is saying, why 
should we be taken to task for something that is a far larger problem than just here?  
There seems to be a sense of (un)fairness, that why should Temecula make these difficult 
choices unless the rest of the country follows suit?  Mr. Tobin finished up on this topic 
with some interesting comments, saying: “You just have to manage this basin, and I 
would guess that I would leave as much in here as I could, and use as much imported 
[water] as I could for as long as I could” (interview with Gene Tobin, Temecula, CA 
9/19/2012).  Of course, if every locality planned and thought this way – and why would 
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they not – then demand for imported water seems destined to increase, right along with 
population and economic growth. 
 Mr. Charles Binder, the area’s watermaster, echoed Mr. Gene Tobin’s statements 
when asked about the feasibility of up to a forty percent increase in water demand, saying 
that he would assume that the local utility must have had some discussions with the 
Metropolitan Water District and the State Water Project before committing to 
infrastructure.  He did add, however, that the “reliability of imported supplies is a 
question, both due to threats to those supplies and competing demand” (interview with 
Charles Binder, Sacramento, CA 5/3/2012).  Part of his role as watermaster is to consider 
supply concerns in his required annual report.  In his 2009-2010 report (the most recently 
available), he mentioned that the California Department of Water Resources projected 
that only eighty percent of contactors’ requests for water from the State Water Project 
(i.e., water from the Sacramento-San Joaquin Delta region) would be fulfilled (Binder 
2011).  I asked him, why not 100 percent?  He responded that State Water Project water 
availability is based on a function of infrastructure and constraints on Delta pumping, 
true, but also that it relies on annual snowpack, which given California’s highly variable 
precipitation from year to year is difficult to predict.  Every March or so, the snowpack 
depth is tested, and that factors into water availability projections for that year.  For 
instance, in 2012, only sixty percent of water contracts will be met, affecting which crops 
are planted, how much can be grown, and so on. 
 When speaking with winery management at Faas Estate about responsibility for 
supply concerns, I received a mixed reaction.  Mateo, for example, when I was describing 
all the sources of water that constitute the supply for Rancho California Water District, 
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was surprised that water is brought in from northern areas of the state: “They bring water 
from up north?  Wow.  So there’s lots of parties involved here” (interview with Mateo, 
Temecula, CA 7/20/2012).  While certainly aware of the overall challenges inherent with 
water access in the Southwest, he nevertheless did not have an accurate understanding of 
all sources of his supply.  The winemaker, Allan, had a deeper perspective: 
Water is just getting more and more of a scarce resource in the Southwest.  Not 
just Temecula, but anywhere in the Southwest.  It’s a combination of factors.  
Number one, we’re in a prolonged drought period, the entire Southwest, not just 
southern California.  But also, we have the impact of the delta smelt [that has] 
severely restricted the amount of water that we draw from that Delta […] to 
preserve that fish, and also I think salmon and steelhead are involved in that.  By 
federal court order we had to reduce our withdrawals from that system, which 
makes us more dependent on Colorado River water, [the flows of which] are 
being reduced because of the drought.  And even if the flows were not reduced, 
we still would prefer to get northern California water because it’s higher quality 
water (interview with Allan, Temecula, CA 7/20/2012). 
When asked specifically about managing that process of ensuring availability of imported 
sources, particularly in light of the proposed increase in demand due to the expansion of 
area wineries, Allan continued: 
Finding more water is inherently a difficult thing in the Southwest.  I don’t know 
where that water is going to come from.  You know, it’s a shame that a lot of the 
water that’s captured from the Sierra snowmelt has to be released into the ocean 
because we have these endangered species, and we have to maintain a certain 
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flow rate for them to survive.  It generates all sorts of issues state-wide.  I mean, 
the Central Valley has been just decimated because of the lack of water.  There 
are literally tens of thousands of acres that were being farmed that aren’t anymore, 
and there are communities up there where unemployment rates are forty percent 
or higher.  The economic ramifications of water availability in the Southwest are 
manifold.  You can make it as complex as you want.  The economic engine that 
drives the Southwest, when you break it all down, it’s all based on water 
availability […] on an agricultural level, on a commercial level, on a residential 
level.  We’ve developed over the last hundred years or so a huge society in the 
middle of the desert, and we’ve been relying on a fairly efficient water system 
that captures as much water as we can from the Colorado River, the Sierra 
Nevada, and local groundwater, […] and it’s not enough anymore (interview with 
Allan, Temecula, CA 7/20/2012). 
Allan also brings a longer-term perspective to the issues, stating that “I have been in the 
wine industry for thirty-two years, so I do have a historical perspective, and I have a great 
love for the Temecula wine community because my entire career has been in Temecula.  I 
haven’t worked anywhere else so I want to see us succeed, I really do, and I want the next 
generation of winemakers to be successful.  And that’s going to require more water” 
(interview with Allan, Temecula, CA 7/20/2012). 
 Warren Back, the engineer for Rancho California Water District, also 
acknowledged the existence of real problems facing the region, despite his assessment of 
the local supply as “exceptional”: 
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I guess that the supply of water to the western United States is a challenge itself.  
And then the extended drought condition that we find ourselves in, and the cost of 
the infrastructure associated with making that supply of water available has 
brought us in the initiatives associated with the carbon footprint we are trying to 
maintain, has brought us into the situation of needing to be more cognizant of our 
water usage for both the conservation of the water resource itself, but also the 
electrical power that is used to bring about that water supply.  So from a supply 
standpoint, the conservation has been at the forefront of our planning that we do 
(interview with Warren Back, Temecula, CA 9/19/2012). 
These are his comments, stating a need to conserve electricity (much of it generated, 
incidentally, by water) and water, to reduce carbon footprints, etc. despite his (and, 
presumably, that of the agency for which he works) opinion that there is ample supply to 
meet projected demand.  The two positions seem to be in opposition.  Mr. Bob Pierotti 
also commented on conservation efforts, saying that increased demand might be met at 
least in part through such efforts, though it would be difficult: “We’ve already built in a 
lot of conservation, with toilets, drip irrigation, and so forth.  We are probably close to 
the minimum amount.  So where do we go from there?” (interview with Bob Pierotti, 
Glendale, CA 4/25/2012; see also Figure 5.26). 
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Figure 5.26. Sign admonishing visitors to conserve water. 
 These conversations with Allan and Warren were sobering, particularly with 
Allan because he stands in many ways to benefit from continued economic development 
in the Temecula area.  And yet they both recognize many of the challenges to water 
supply availability, precisely issues that are absent or glossed over in documents and 
other formats related to wine country growth.  Audrey Cilurzo also thinks that water 
issues have received too little attention, saying: 
I have not seen one article in the paper about whether water would be available 
[to support the proposed expansion].  And we’ve had drought years when we had 
to be really careful of the water, and I know that Diamond Valley Lake is 
supposed to [hold reserve water from the Delta], but there were years when that 
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was almost dry.  If we got into a long-term drought…I don’t know. […] Nothing 
ever guarantees that you’re going to have enough water for whatever crops you 
have (interview with Audrey and Vince Cilurzo, Murrieta, CA 7/21/2012). 
Audrey continued, speaking about the rapid growth of the region, which in her opinion 
contributed to the perception of earlier residents that no water problem existed: “We 
thought we had all this water, and that there wouldn’t be that many people, and that we’d 
never run out of water.”  I suggest that, contrary to the views expressed here (for the most 
part), a shift in the beliefs of individuals, almost more than altering the actions of 
institutions or the collective votes of a Board, is critical to achieving long-term 
sustainability and successful management of natural resources, along the lines of a call 
for “active ecological citizenship”: “There is a consensus over the need for active 
ecological citizenship because of the recognition that the transition to a sustainable 
society requires more than institutional restructuring; it also needs a transformation in the 
beliefs, attitudes and behaviour of individuals” (Carter 2007:65). 
 As a final note on this issue, Mr. Bob Pierotti, given his thirty-two years of 
experience working with California water, summed up his assessment of the water 
situation in this succinct way: “People who are optimists are not water people.  They are 
politicians and businessmen with other interests.  Water is a small thorn in their side that 
needs to be taken care of to accomplish their goals.  But most water people in California 
are pessimistic” (interview with Bob Pierotti, Glendale, CA 4/25/2012). 
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Local Environmental Concerns 
 In addition to the more macro-level political, social, and economic issues, such as 
sourcing imported water, ensuring a sufficient grape crop, and accounting for resident 
objections to noise and increased development, the proposed expansion entails more local 
concerns as well, some alluded to or mentioned in passing above, that are not as openly 
discussed.  Primarily these include environmental concerns, chief among them 
wastewater generation and disposal, as well as sewage and related infrastructure.  The 
two problems are related, in that if Temecula Valley’s wine country had a municipal 
sewage system, wastewater disposal (though not its generation) would be much less of a 
concern.  This section examines three facets of the problem: wastewater generation 
within the winery, current wastewater disposal or storage approaches and plans related to 
expansion of sewage infrastructure, and historical and contemporary environmental 
issues related to viticulture. 
 
Wastewater in the Winery 
 Wastewater is a serious concern for wineries.  To wit: when I said to one winery 
manager, “I’d like to discuss wastewater for a minute,” he immediately made the sign of 
the cross, his expression transforming from genial to dread in an instant.  Several 
processes within a winery generate wastewater throughout the production cycle.  Instead 
of wastewater, a better term is effluent, since discharge consists not just of liquid but also 
of solids, such as yeasts, skins from grapes, and general dirt and other particulate matter.  
Nevertheless, the term wastewater is heard more frequently and is generally 
interchangeable in common usage.  Recently, The Wine Institute (2011) published an 
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exhaustive guide aimed at winery owners that discusses essentially every point during 
which wastewater and other environmental concerns are produced, and ways that they 
can better monitor or reduce the volume of potential contaminants.  Every winery does 
not necessarily use each step outlined in the guide, particularly smaller wineries, but it is 
still a useful metric. 
 At Faas Estate, all of the steps that generate wastewater, as well as typical 
volumes produced, were discussed above.  In fact, just about all water consumption 
summarized in Table 5.3 ends up as wastewater other than what evaporates immediately, 
since essentially none of it is added to the wine itself.  Two questions emerge: first, where 
does the wastewater initially go, and second, what are the characteristics of the effluent?  
The answer to the first question depends on whether the producing process happened 
indoors or outdoors. 
 All outdoor processes, including rinsing both large equipment such as the crusher 
and destemmer and the press, as well as smaller items such as various bins and the 
company truck, generate wastewater that more or less flows into a recently-constructed 
gutter (Figure 5.27).  At the end of the gutter, there is a drain covering a pipe that 
ultimately transports the effluent into an open-air sump (basically a small holding pond, 
see Figure 5.28).  As the images show, a significant amount of detritus such as leaves 
ends up in the wastewater, necessitating frequent manual removal to allow unimpeded 
flow into the pipe.  The purple material in the middle ground of Figure 5.28 is pomace 
(dried grape skins) that fell to the driveway instead of ending up as fertilizer; ultimately, 
it will simply decompose.  The blue and white canister in the sump contains chlorine 
tablets, an effort to reduce the very strong, unpleasant odor that wafts up, redolent of 
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yeast and other decaying organic compounds.  Unfortunately, it does not succeed all that 
well, because the effluent is mostly stagnant and therefore not enough of it flows through 
the canister for it to make much of an impact.  In any case, the composition of the 
effluent can change depending on what is being rinsed or washed at any given time.  For 
example, in the images above, the wastewater in the near gutter is fairly clear, probably 
an indication that several bins were rinsed out, or perhaps that the crusher and destemmer 
was hosed down.  At other times, however, such as when the press and catchpan are 
rinsed, the effluent can be much more viscous and filled with skins and juice (see Figure 
5.29). 
 
 
Figure 5.27. Outdoor effluent gutter. 
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Figure 5.28. Outdoor sump. 
 For processes that happen indoors, such as tank washing, wastewater typically 
flows onto the floor, which is gently sloped, ultimately finding a floor drain (recall Figure 
5.24).  This effluent flows into the larger main sump, a good distance away from the 
winery buildings (Figure 5.30).  Again, note the blue top of the chlorine tub, which is 
stymied by the size of the sump and overall stagnation.  When Faas Estate outgrew this 
sump, which was dug by the initial owner of the property, a second one was dug on the 
far side, down a slope so that the overflow would flow into it (see Figure 5.31). 
 In both cases, the sumps are simply left alone, meaning that the only two ways 
that the effluent ever dissipates is through evaporation or by percolating into the soil. 
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Figure 5.29. Effluent from press and catchpan. 
Employees told me that the sumps require about eight or nine months to empty fully (see 
Figure 5.32), so from approximately the end of one harvest until the start of the next.  Up 
until very recently, many wineries used a similar method of wastewater disposal, though 
such “evaporation ponds” typically were lined to prevent leeching into the soil.  Once all 
the liquid had evaporated, any remaining solids could be used as fertilizer or otherwise 
disposed of.  This disposal method is not permitted anymore, as discussed further below.  
The sumps at Faas Estate are unlined, a vestige of their age and a reminder of a time (not 
long ago, actually) when winery and other industrial wastewater producers were less 
regulated, though it is unknown how much effluent evaporates versus is taken into the 
soil. 
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Figure 5.30. Primary main effluent sump. 
 As mentioned previously, however decentralization policies have now shifted 
monitoring responsibility to local groups, and also enforcement is fairly lax.  In fact, the 
policy in place defines no numeric limitations on effluent, insisting only that facilities 
implement “best management practices (BMPs) to comply with the requirements of this 
General Permit” (State Water Resources Control Board 1997:VIII).  In other words, a 
facility is considered to be in compliance provided that the facility is using good 
management practices and equipment.  Annual testing is required for total suspended 
solids, pH, specific conductance (i.e., this would test for heavy metals), and total organic 
carbon, as well as “toxic chemicals and other pollutants that are likely to be present […] 
in specific quantities” (State Water Resources Control Board 1997:27), without further  
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Figure 5.31. Secondary main effluent sump. 
elaboration and, as noted, without numeric limits.  According to an enforcement officer 
with the San Diego Regional Water Quality Control Board, inspections would trigger 
only if a reported amount seemed significantly out of bounds, while the most likely 
course of action is a call or email to the facility requesting follow up. 
 From an environmental standpoint, one important question is whether or not this 
effluent presents a hazard.  Mateo seemed to think that the inability of the sumps to 
sustain life was one indicator: 
It could be a problem, because we noticed at the pond that there’s always bacteria, 
and not only worms but flying insects going around there.  It seems that […] 
there’s not enough oxygen in there.  It becomes anaerobic, I think, and I have no  
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Figure 5.32. Both sumps full following harvest season. Note how full the secondary 
(larger, to the right) sump is as compare to Figure 5.31 above. 
 
idea why.  Insects […] think they’re going to survive there, and all of the sudden, 
they die because there’s no oxygen (interview with Mateo, Temecula, CA 
7/20/2012). 
Lack of oxygen is likely the result of the high biological oxygen demand (BOD) of the 
water, a consequence of the high organic content using most available oxygen, leaving 
little free in the water.  The organic content consists of yeast, skins, small bits of the flesh 
of the fruit, and other remnants of the winemaking process.  Often, these form a mixture 
that is roughly the consistency of peanut butter (see Figure 5.33). 
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Figure 5.33. Organic waste. 
Generally, it is impossible to pour this out easily into the drain, so employees have to use 
a large quantity of water to dilute it enough to pour down the drain (Figure 5.34). Another 
employee provided a second anecdotal account regarding life in the sumps, saying that 
over time, these solids settle to the bottom of the sump, leaving fairly clean water near the 
surface.  When that happens, certain insects, such as mosquitos, appear to be able to 
survive. 
 While I was unable to arrange a full laboratory analysis of the effluent, I was able 
to conduct a quick field test of the pH.  Brad Butler, owner of an environmental services 
company near Temecula, said that anything discharged with a pH under about 4.0 (i.e.,  
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Figure 5.34. Diluted solid waste disposal. 
about that of tomato juice) is considered toxic.  We sampled some sump effluent (see 
Figure 5.35) and tested the pH, which came out to about 4.5. 
 While that pH indicates an effluent approaching an environmentally-toxic level of 
acidity, one single sample should not be considered to be representative of the whole, but 
we did try to take from the center.  In fact, The Wine Institute’s guide recommends 
sampling throughout a 24-hour period, and repeating over several days, to arrive at a 
composite snapshot of effluent characteristics.  Nevertheless, it is unlikely that the pH 
would be significantly closer to neutral (i.e., closer to 7.0), even with repeated testing, 
since the pH scale is base-10 logarithmic and therefore every whole number shift  
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Figure 5.35. Sampling sump effluent. 
represents ten times more (or fewer) hydrogen ions in solution.  As such, a change from a 
pH of 4.5 to 6.5 would require 100 times fewer hydrogen ions. 
 Allan stated the he thought that the effluent was much closer to neutral.  Other 
than residual juice and skins, the only chemicals of any volume typically “sent out” in 
Faas Estate’s effluent are soda ash and citric acid, which are used in tank washing, 
though quantities are small compared to the volume of water used (perhaps one or two 
cups of each per tank).  Allan thought that the two would more or less cancel one another 
out (though soda ash has a pH of between roughly 10.0 and 11.0, while most commercial-
grade concentrations of citric acid are around 2.8, so that assumption may not be too far 
off, as both are almost the same magnitude removed from a pH of 7.0).  While the pH of 
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must (recall: freshly pressed juice that still contains the skins, seeds, and possibly some 
remnant stems) is usually 3.0-4.0 depending on varietal, soil, and other factors, 
significantly more water is present in the effluent than anything else.  As such, the pH 
and chemical composition of the effluent warrants further investigation in the future. 
 Regardless of the actual composition of the effluent, wineries of all sizes must 
decide how to store and dispose of it.  The current solution at Faas Estate is far from ideal 
and poses a potential threat, even if localized, to soil and groundwater health.  The 
encouraging news is that they recognize this and are actively looking into other options.  
The problem, however, is that no current solution is ideal in the absence of a municipal 
sewage connection, a challenge that vexes virtually all Temecula Valley wineries. 
 
Wastewater Storage and Disposal 
 Because Temecula Valley’s wine country is within county rather than city 
boundaries, municipal sewage services do not extend to most wineries.  A very small 
number of the largest and oldest wineries, established close to the eastern edge of the 
city, do have access to sewer connections, but the remainder must deal with liquid waste 
in other ways.  For many wineries, septic tanks, either alone or in combination with 
dedicated winery effluent storage and disposal (e.g., evaporation ponds), have been the 
only option, though that may not be the case for long.  Allan from Faas Estate discussed 
the situation: 
[Eastern Municipal Water District] are planning and engineering a continuation, 
an extension, of that sewer line farther out Rancho California Road at some point, 
but I think that’s farther into the future.  We’ve had a couple of meetings and the 
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take-home message was, yes, we’re going to do this, and you may have to treat 
your wastewater to bring the pH into balance within a certain window, and it’s 
going to cost a lot of money to hook up to it.  In some cases, over a million dollars 
for some wineries to redo the infrastructure to get the wastewater into the sewer 
line.  So it’s not like the old days where they just kind of hook you up and it was 
no big deal.  Just because of the way that the economy is now, I suppose, 
everybody seems to be broke.  They’ll provide a sewer line, and that’s it, and it’s 
going to be expensive to hook up to it, so that’s the direction that the issue of 
wastewater disposal is going (interview with Allan, Temecula, CA 7/20/2012). 
Allan continued, explaining that the mandate to switch from septic to sewer is driven by 
both performance issues and regulations: 
We’ll have a sewer system.  We have to because the Regional Water Quality 
Control Board has implemented some restrictions on septic systems in this part of 
Riverside County. […] There’s either just an outright ban on future septic systems 
or there will be at some point in the future, and that’s going to affect wineries.  
Some wineries are on septic systems but they don’t really stay on a septic system 
long, because I’ve been through this a couple of times.  Septic systems do not 
work for winery production wastewater.  There are too many solids.  There are 
some materials that we use in winemaking that will plug up leach fields, so I think 
the life expectancy for a septic system in a winery is less than ten years, and then 
you [have] to do something else.  Some wineries are now talking about going to 
bioreactors, which is a good solution, but it’s very, very expensive.  It’s an issue 
that’s going to become much larger in the future.  Some of us local winemakers 
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have been discussing this, and it’s going to become a major issue, especially for 
the wineries that aren’t going to have access to the new sewer system, because at 
some point the Regional Water Quality Control Board is going to really start 
enforcing our discharges, what we do discharge […] and we’re going to be forced 
into compliance.  And that’s going to be real expensive for us to do that 
(interview with Allan, Temecula, CA 7/02/2012). 
 Instead of septic tanks, some wineries store effluent in large external plastic tanks 
that hold around 1,000 gallons.  At some point, typically a company is hired to collect the 
tanks and take them for disposal.  There is a cost associated with this, of course, 
something that, at least in one case, can result in creative, if not environmentally-sound, 
solutions: 
We have a sump that the water drains out into, and then it’s pumped into […] a 
little tank.  And then that water is taken up and it goes and is often deposited on 
the roads, on the asphalt.  Not what I would call a very good system. […] But, 
you know, there’s a lot of gray water that’s also generated by the restaurant.  And 
then there’s all the septic water.  And I know that they’ve been getting close on a 
system that would actually process all of the water and would bring it to a level 
that would actually be potable, that we could use in irrigating either the vines or 
the landscape.  So, that’s kind of where we’re going, but we’re not there (Kevin 
Yelvington and Jason Simms Interview with Marcel, Temecula, CA 2/21/2012). 
Before discussing this, Marcel was concerned that his identity not be revealed, and for 
good reason.  Instead of paying for proper disposal, wastewater is trucked out along the 
roads and poured out.  When I brought this “solution” up with an engineer with Rancho 
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California Water District, the response simply was: “I hope they’re not doing that.”  As 
with Allan, Marcel would like to move towards a bioreactor or other on-site wastewater 
recycling method, provided that it is economical. 
 Jeff Stone, the county supervisor who has pushed for creation and adoption of the 
proposed expansion plans, sees sewer access as a limiting factor in the development of 
wine country, and also discussed the political power wielded by those appointed to make 
water-related decisions: 
The rate-limiting step to getting some of these facilities built is that we have to be 
able to ensure the water quality out here.  In California, we have governor 
appointees to what is called the Water Quality Boards, which are very powerful 
non-elected positions that can really hold you back.  And until we can get sewer 
out here, you are not going to see any big-time vineyard and winery, tasting room, 
hotel, bed & breakfast restaurant facilities coming to fruition.  So the big boys are 
trying to put together now a facilities district, a communities facilities district, 
which is a financing district.  It is probably about twelve million dollars, it is 
going to put the backbone structure of the first sewer line out in Rancho 
California Road so that people can connect.  And we are not going to require 
anyone that is a resident to connect.  If they want to connect then they will pay a 
sewer hook-up fee.  If they are on septic, then we encourage them to get on, they 
[won’t] have to worry about maintaining septic systems and things like that.  But 
the future growth of this plan is going to be dependent on the infrastructure being 
here.  I think if you look at the number of hits on our websites, which is now over 
a million, I think you can see there is significant interest in coming here and 
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wanting to build wineries.  We see a lot of inquiries.  But again, the rate-limiting 
step is going to be how can we accommodate the growth where the demand is 
there, but is dependent upon the infrastructure being available.  Again, if you 
don’t have the sewer you are not going to get any of these bigger players to come 
in with their investments.  That’s why the big guys are trying to come up with a 
funding mechanism to get the first trunk line of sewer down Rancho California 
Road, and I think once that line comes, they will come.  I think you will see some 
significant investments.  There are some great parcels of land; 800 acres, 200 
acres still exist here in wine country that can be bought, and still bought pretty 
cheap.  Some of which are planted.  Some that have been planted, but have been 
let go but can still be revived if somebody can get in there early enough.  But, the 
area has certainly felt the decline in values in this wine country over the past few 
years.  But it is a tremendous buying opportunity.  And I just know that once the 
infrastructure plan is in place and is coming, I think we are going to see 
applications (Kevin Yelvington interview with Jeff Stone, Temecula, CA 
5/9/2011). 
If Jeff Stone is accurate, then the numbers are impressive.  He went on to claim that they 
have $500,000,000 of new projects in the works, either expansions to existing properties 
or entirely new wineries.  Denis Ferguson, one of the developers associated Europa 
Village, a large winery and housing development located relatively close to the City of 
Temecula itself, also recognizes the importance of sewage to proposed development 
initiatives: 
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Certainly the EPA or, in this case, the San Diego [Regional Water Quality Control 
Board] has more federal power, or federal mandates to meet, which makes it very 
difficult for the water aspects as it pertains to septic, which is more and more 
going away.  Certainly on the commercial end here, septic is no longer a 
possibility unless you are very, very small.  We were challenged with that at 
Europa Village.  The largest tank you can get on a septic scenario is 1,200 gallons 
[per day].  Well now on 1,200 gallons you can only be a tasting facility.  You 
can’t be a producing facility, you can’t be a restaurant, you can’t be anything 
[like] that.  So it can be challenging.  We are fortunate at Europa Village that we 
are very close to sewer and have a model of that that will permit us to tap into an 
existing sewer at a cost that is reasonable to our project.  The future development 
in the rest of wine country now appears to be dependent solely on that: when will 
sewer come in? (Kevin Yelvington interview with Denis Ferguson, Temecula, CA 
6/3/2011) 
Even in smaller ways, the lack of sewers is affecting development.  Audrey Cilurzo noted 
that a friend of hers taught cooking classes at a winery that had just built a kitchen: “It 
was a huge kitchen, a perfect setup for a cooking class, and the county came in and said 
‘We’re not allowing any more kitchens in wine country until we get a sewer.’  And so 
they made them take the stoves out so they couldn’t use it as a kitchen” (interview with 
Vince and Audrey Cilurzo, Murrieta, CA 7/21/2012).  Mike Rennie, when simply asked 
about the influx of new wineries, brought up the lack of sewer connectivity unprompted, 
though he connected the inability to pay for the infrastructure readily, and indeed 
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environmental problems in general, with broader financial and political issues in 
California: 
[Environmental issues are] the biggest threat to any future growth in Temecula.  It 
is the water quality and what is going in your aquifer, and the fact that we don’t 
have a sewer, and to put a sewer in wine country [will cost] at least fifteen to 
eighteen million dollars.  So as we know, states and counties are broke, especially 
in California, so the biggest environmental issue facing California is not what 
goes into the ground, it’s pensions and [the fact that] the states are all bankrupt.  
The biggest environmental issues are that there is going to be no capacity to 
improve or take care of future roads.  And as you know, California is growing 
rapidly, and Temecula is growing rapidly, but if the countries and states are broke, 
they can’t fix the new potholes, and they can’t put in the new roads, and they 
can’t put in the new capital that needs to be put into cities and counties because of 
the ridiculous pensions that they pay to their employees (Kevin Yelvington 
interview with Mike Rennie, Temecula, CA 3/4/2011). 
 The local water utility, for its part, welcomes plans for a sewer because of the risk 
that septic systems pose to local groundwater.  Warren Back explained: 
I represent [Rancho California Water District] in [Eastern Municipal Water 
District’s] effort to develop the sewer system from the standpoint that the sewer 
system that gets installed would work towards protecting the impacts of that 
wastewater in the groundwater system.  Because we derive approximately half of 
the water supply from the groundwater basin.  And if that is being contaminated 
from wastewater from the septic systems, then there is a much greater problem 
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that we are faced with that involves the whole community (Kevin Yelvington 
interview with Warren Back, Temecula, CA 5/11/2011). 
I asked Warren about the size of the project, which seems massive and daunting given the 
size of wine country, to which he replied: “I think it’s just a massive [undertaking] 
getting everybody on the same page for the same direction.  As far as the infrastructure 
itself goes, I mean, there’s been bigger projects.”  Warren also went on to discuss costs 
(note that “EDU” stands for “equivalent dwelling unit” and is used to measure expected 
water and wastewater flows for residents and businesses): 
First there’s the local facility improvement [i.e., laying the actual wine country 
infrastructure], and that’s just to pay for the facility to connect to [Eastern 
Municipal Water District’s] existing system.  And then there’s Eastern’s standard 
connection fee, and that’s on the order of $7,000 [per EDU].  And if you have a 
business where you generate enough waste [equal to] fifty EDUs, that’s fifty 
times $7,000.  That’s $350,000, that’s big, on top of the [fee] you just paid for 
your proportional share of that extension (interview with Warren Back, Temecula, 
CA 9/19/2012). 
 Questions about the ultimate cost of sewer connectivity remain.  On the one hand, 
county politicians suggest somewhere between $15 and $18 million, though it is unclear 
whether this includes winery connectivity or just overall infrastructure, nor does it 
breakdown who will pay for that.  Allan at Faas Estate is unsure as well but assumes that 
it will be expensive.  On the other hand, the winery manager who made the sign of the 
cross really wants to connect to the sewer but does not think that it will be expensive.  He 
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believes that the county and the utility will subsidize, so he assumes a cost to him of 
between $100,000 and $200,000. 
 Temecula Valley Winery Management, the outsourcing business that can handle 
almost all aspects of wine production, has an interesting method of handling wastewater 
that could become a template for wineries seeking to move away from septic.  
Wastewater flows along a slightly-sloped floor and into a narrow gutter (Figure 5.36), 
where it ultimately fills a sump (Figure 5.37). 
 
 
Figure 5.36. Wastewater gutter at Temecula Valley Winery Management. 
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Figure 5.37. Wastewater sump at Temecula Valley Winery Management. 
One the wastewater level within the sump reached a certain level, a pump automatically 
siphons the liquid into several large holding bins (Figure 5.38).  Once filled, a given bin 
is allowed to settle, such that the solids fall to the bottom.  The liquid portion is tested, 
and the pH is raised to an acceptable range.  This liquid waste can then be dumped into 
the sewer, leaving the solids behind for use as fertilizer, for example. 
 This section has shown that wastewater is a serious concern within the Temecula 
Valley, both at the level of the winery and with politicians and planners.  The problem is 
only expected to grow, particularly if the Regional Water Quality Control Board more 
stringently enforces regulations related to wastewater generation and discharge.  
Furthermore, many people expressed the opinion that without a larger-scale solution, 
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such as sewer access, subsequent growth and development will be impeded, because it is 
impossible to open a business of any size while relying on septic, and yet other short-term 
solutions, such as external tank storage and disposal or bioreactors, are costly.  It is 
noteworthy that conservation does not seem to be an option; for example, no interviewee 
mentioned goals to reduce wastewater generation as a partial solution, which would have 
the added benefit or reducing demand on already-strained supplies.  Given the situation, 
it is perhaps unsurprising that the winery manager made an appeal to heaven and seemed 
at a loss when the topic of wastewater came up. 
 
 
Figure 5.38. Wastewater holding bins at Temecula Valley Winery Management. 
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Environmental Issues Related to Viticulture 
 In the production of wine, clearly the winery generates most of the waste 
products.  But what about viticulture?  Many types of farming generate significant 
environmental hazards, such as fertilizer runoff that can cause eutrophication (i.e., algae 
blooms) in nearby surface waters.  I wondered whether or not grape farming presents a 
similar threat, and indeed it does not, at least not to the extent of many other crops.  
Modern viticulture is, more or less, organic, and any fertilizer applied is in relatively 
limited quantities.  Also, the weather is not conducive to producing significant runoff, as 
what little rain does fall is typically gentle.  At Temecula Valley vineyards, the only 
inorganic chemical applied to grapes is a pesticide once per year that prevents the X. 
fastidiosa bacterium from attacking the plants, which can cause the devastating Pierce’s 
disease.  As Allan explained: 
Other than the Admire, which is the brand name for that, and we really have to 
use that because of the sharpshooter infestation.  And that’s only applied once a 
year in the springtime.  Other than that, all that any of the growers, I believe, 
routinely would add to the vineyard would be an occasional sulfur dusting.  Sulfur 
is considered organic [and is used] to control mildew.  Other than that, no, I think 
most of the wineries, if they need to nitrify the vines, add nitrogen or potassium or 
phosphorous or whatever, they’ll use organic products (interview with Allan, 
Temecula, CA 7/20/2012). 
I asked whether it had always been that way, or if such practices were relatively recent, to 
which he responded: 
205 
 
No, I think it’s evolved just because, you know, society is a little more 
environmentally-conscious currently as opposed to twenty or thirty years ago.  
And it’s just good cultural practice to not defile the vineyards by adding a whole 
host of synthetic chemicals when you really don’t have to.  There are alternatives 
now. […] Of all the vineyards in Temecula, there’s probably only a couple that 
are actually certified organic, that have gone through that process to become 
certified.  But certainly the majority of the vineyards, even though they’re not 
certified as organic, they’re close to it (interview with Allan, Temecula, CA 
7/20/2012). 
 Initially, I thought that, given the heightened consumer demand for organic 
products, and certainly demand within southern California, more Temecula Valley 
wineries would strive for that certification.  Within the Temecula Valley, however, 
organic wineries are frowned upon precisely because of the threat of Pierce’s disease.  
Allan explained that this debate is, as so many other aspects of wine production, wrapped 
up in politics and economics: 
There’s another interesting side issue.  There are a couple of organic vineyards in 
Temecula, and the vineyard owners do not apply Admire.  That’s unpopular with 
the rest of the grape-growing community because those vineyards can become 
safe havens for the sharpshooter, and they can fly around and infect other 
vineyards.  So it’s kind of unpopular.  You know, we would all love to be organic, 
of course, but the economics of not paying attention to that sharpshooter… 
(interview with Allan, Temecula, CA 7/20/2012) 
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I asked Allan about the fact that the glassy-winged sharpshooter overwinters in citrus 
groves, another important, if fading, crop in the Temecula Valley, and whether citrus 
farmers have made any efforts to eradicate them, even though they pose no threat to the 
citrus crop.  He responded: 
Yes, there has been I believe both federal and state funding that has helped 
growers achieve that goal, but it’s expensive.  A lot of that funding is going away 
just because governments don’t have any money anymore, and they’re leaving the 
burden to the growers, and not all of the growers are willing to pay for it.  And 
they’re not as concerned about the sharpshooter as we are, because while the 
sharpshooter may overwinter in their crop, it doesn’t affect their crop.  So it’s sort 
of a little dance that the grape growers and the citrus growers play.  We would 
love for them to be very proactive and to take care of that issue, but some of them 
just can’t afford to or they choose not to, so it’s an ongoing struggle.  And citrus 
is, as I understand it, a challenging crop in terms of how profitable it is on a per-
acre basis.  It’s not like it used to be, and we’ve seen a lot of the citrus acreage 
just go away here locally.  So it’s not a huge issue, but it’s an issue, and anything, 
any host plant, that the sharpshooter finds attractive, we don’t like (interview with 
Allan, Temecula, CA 7/20/2012). 
 In the contemporary Temecula Valley, the only real environmental concern 
related to viticulture is that, given the lack of consistent rain in the area, contaminants 
such as salt, as well as any fertilizers or micronutrients, can build up in the topsoil.  When 
it does rain, these compounds can be transported into the groundwater, though the aquifer 
is so vast that they do not alter the overall chemistry of the water and are, for all 
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reasonable purposes, not a concern.  I wanted to know, however, whether this had always 
been the case, so I spoke with Audrey and Vince Cilurzo, who had been early pioneers in 
the Temecula Valley wine industry, opening one of the first vineyards and wineries. 
 The Cilurzo’s agreed about dislike of farmers who plant citrus.  Describing a 
farmer who had been growing citrus since the 1960s, they said that when he removed all 
the plants, “everyone was hoping that they’d put in grapes, and instead they put more 
citrus in, and of course nobody in the valley that has grapes is happy about that” 
(interview with Vince and Audrey Cilurzo, Murrieta, CA 7/21/2012). 
 The conversation shifted towards the use of chemicals on grapes, which is 
relevant given that, as mentioned, water is the primary transport mechanism for 
chemicals into groundwater or surficial waters.  I asked whether they had applied any 
chemicals, pesticides, fertilizers, etc. in the early days of their vineyard.  “Yes,” they 
replied, and when I asked what problems they were trying to solve, Vince quickly 
replied, “Grasshoppers.”  Audrey continued: “Yeah, that first year we had just put the 
vines in and they were about [a foot tall] when our friend Dick called, and he said 
‘There’s a scourge of grasshoppers coming up from Mexico.”  Vince added: “[Dick] 
made one phone call and the next day they sprayed malathion.  And there were dead 
grasshoppers all over the place.  Now they have to have a study, and by that time it would 
be too late.”  Audrey added that “Fortunately Dick had graduated from UC Davis with 
the man who at that time was the head of the Department of Agriculture, so they were 
buddies.  [Dick called him and] said you know, if something isn’t done there won’t be 
any grapes in Temecula at all.”  “One phone call” from Dick, Vince said, “and the next 
morning we went out and they were spraying from the air, malathion” (interview with 
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Vince and Audrey Cilurzo, Murrieta, CA 7/21/2012).  That exchange certainly reveals 
the power that access and clout can provide, and it is interesting to consider whether the 
nascent Temecula Valley viticulture industry would have recovered from such a 
devastating blow in the absence of such swift action. 
 As an interesting aside, Vince and Audrey commented on how policies and 
regulations have changed with respect to use of chemicals and such.  Audrey began: 
I remember years later in Orange County there was this brouhaha about how they 
couldn’t spray malathion for whatever bug it was [because] it would ruin your car 
and it would poison you and, you know, we didn’t know any of that.  I was seven 
months pregnant with our daughter and we’re standing out there watching this 
plane and all you felt was just a mist.  You didn’t feel any water, it was just hardly 
any even.  So by four o’clock in the afternoon –Rancho California Road still 
wasn’t paved – the grasshoppers would flip up and it smelled just like roasting 
coffee, thousands and thousands (interview with Vince and Audrey Cilurzo, 
Murrieta, CA 7/21/2012). 
Vince added that immediately following this they had a squirrel problem, and Audrey 
clarified that “all the baby squirrels that year all lived because they were feeding on the 
grasshoppers, but it was years before you even saw a grasshopper.”  Over two decades 
later, when the glassy-winged sharpshooter invaded, the Cilurzo’s took a slightly 
different approach than many other vineyard owners, and it may have saved their crop.  
Audrey described their method of defense: 
We didn’t have a huge vineyard, but Vince got that yellow sticky paper, and he 
added [them] to the end posts, and he completely surrounded our vineyard with 
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the yellow sticky paper.  And then every morning he would go out and just count, 
and we only lost a handful of vines.  I mean, you could count them on both hands 
that we lost, because we heard that the sharpshooter was attracted to the yellow 
sticky paper, so we had minimum [loss]. 
 The good news, from an environmental standpoint, is that grape farming was, and 
remains, a relatively low-impact crop.  Few inorganic chemicals are used, and those that 
are do not seem to be in sufficient quantity to pose a significant threat to ecological 
systems.  Water consumption remains the single greatest consequence, but as discussed, 
even that has a silver lining.  Viticulture uses perhaps slightly less water than if the same 
land were zoned for residential use, and grapes are a fairly water-efficient crop, 
consuming less water per acre than some other crops, including citrus.  This does not 
mean that the situation is ideal; far from it.  Yet it could be worse. 
 
The Politics, Logistics, and Tensions of Temecula Valley’s Development 
 Mr. Pierotti’s comment that only politicians and business leaders assert that water 
supply is not a problem in California affirm that political and economic interests drive 
water consumption in California.  Allan, the Faas Estate executive and winemaker, 
apparently concurs, saying that in the Temecula Valley, there is a large push to encourage 
more grape farming, because the current supply is insufficient to support continued 
growth of the area’s wine industry, an issue that is embedded within political, economic, 
environmental, and social relations.  Continuing to discuss the consequences of water 
availability on winery operations, Allan said: 
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The way that it impacts us here is that we need more vineyards.  I don’t know if 
that’s even possible for several reasons.  Number one: water availability.  There 
are some local politicians [and] political figures that would like to see as many as 
100 wineries in Temecula.  I don’t know if that’s sustainable.  It looks good on 
paper, and even if we could find another seventy-five potential winery owners 
that would like to build wineries here in Temecula, I’m not convinced that, 
number one, there’s enough water to grow those grapes, and there certainly aren’t 
enough grapes now.  You know, what comes first, the chicken or the egg?  Yes, 
we need more vineyards here in Temecula, but anybody that’s going to be 
investing that sort of capital expenditure in planting a vineyard is probably smart 
enough to do a little homework and look into the future and get some idea of 
whether or not there is going to be a sufficient amount of water to irrigate that 
vineyard.  That’s really a huge issue that I don’t think has really been 
acknowledged yet.  I think everybody knows in our industry here in Temecula 
[that] yes, we need more grapes.  But if we plant more grapes, is there going to be 
enough water for that?  I don’t know (interview with Allan, Temecula, CA 
7/20/2012). 
 The more I discussed these issues, the clearer it became that a lack of a sufficient 
grape supply within the county was a significant threat to the proposed expansion plans.  
The problem of grape sourcing is inexorably linked, as Allan emphasized, with water and 
land availability, among several other issues.  Mateo, for example, said: 
So imagine you have 120 wineries, and each winery on average produces 20,000 
cases.  We’re talking about 400 tons [of grapes] per winery times 120 wineries.  
211 
 
[That would require] around 3,000 acres.  If I’m not mistaken, we don’t have 
3,000 acres here of grapes.  Not at all.  Not even close.  That’s about a hundred 
times the [current] acres.  I have twenty-five acres here, and I’m already telling 
my boss to please start buying more land. […] I’m trying to convince him to step 
into a better direction, you know, but if we [buy more land], guess what’s going to 
happen, more water, more waste (interview with Mateo, Temecula, CA 
7/20/2012). 
 Another related issue to grape availability is appellation restriction.  There is an 
official Temecula Valley appellation that winemakers can use provided that they source 
seventy-five percent or more of their grapes from within the boundaries of the appellation 
region, which is essentially much of Riverside County.  This is the so-called “seventy-
five percent rule,” and as an increasing number of wineries, as well as existing wineries 
that seek to expand, compete for local grapes, meeting this requirement is increasingly 
difficult.  Allan explained: 
Let’s assume for a moment that we just can’t plant anymore grapes.  It’s not 
economically feasible, and there’s not going to be enough water.  Well then how 
do we adhere to the seventy-five percent rule?  How do we maintain the Temecula 
appellation on our wineries? […] Especially if we have 100 wineries all 
competing for a small pool of grapes, it’s not going to be possible, period.  It’s not 
going to be possible, and that seventy-five percent rule is either going to have to 
be modified or most of the wineries will simply be in violation (interview with 
Allan, Temecula, CA 7/20/2012). 
I asked him what the consequences would be of being in violation, and he responded: 
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You know, everybody has been asking that question, and I think the general 
consensus is enforceability.  Who’s going to enforce it?  There’s been some talk 
about getting the county of Riverside involved in that; a lot of wineries don’t want 
any more government intrusion into our business.  So that leaves it up to the 
vendors’ association to enforce it, but how are they going to do it? […] There is 
no enforcement mechanism in place that I am aware of, [but] I’m certainly not 
privy to all the board decisions within the association.  But I certainly haven’t 
heard of any sort of an enforcement mechanism.  And let’s take it a step further: 
even if a winery was flagrantly violating the seventy-five percent rule, so what?  
They drop out of the association.  You know, that’s not the end of the world.  
There are a handful of wineries here in Temecula that are not association 
members.  It’s certainly preferable to be a member of the association, but you 
don’t have to be.  So that’s a whole separate issue that’s related to water.  We 
need more vineyards, but is there enough water?  We need more vineyards to 
maintain the seventy-five percent rule, but can we get more water?  Is it 
available?  Well it probably is available, but at what price? (interview with Allan, 
Temecula, CA 7/20/2012) 
Allan’s comment on the price of water reflects the commodification of water as just 
another economic good, a cost of doing business.  As he quipped, “I can’t imagine any 
reason why water would ever become less expensive in southern California.”  I spoke 
with Vince and Audrey Cilurzo about association membership, and their response echoed 
some of Allan’s thoughts: “I could say, ‘Oh, well, I don’t really want to care about the 
Winegrowers Association.  These party buses are going to come out to me whether I 
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belong to the Winegrowers Association or not.’  And then you could just bring in grapes, 
and you know that isn’t what they want” (interview with Vince and Audrey Cilurzo, 
Murrieta, CA 7/21/2012). 
 I asked Allan about a possible solution to the fruit shortage, and his response was, 
quite simply, that more farmers need to be attracted to the area to plant grapes, and the 
only way to do that is to raise prices for grapes, something that may sound 
counterintuitive from a winemaker’s perspective: 
It’s economics 101, supply and demand.  The price of grapes is going up.  It’s 
gone up for the last two consecutive years, and I think it will continue going up.  
And it should.  And that’s unusual to hear a producer, a winemaker, say that 
because we’d like to pay less for our grapes than more, but there has to be some 
sort of a financial incentive for a grower to grow grapes.  It’s a very expensive 
endeavor.  It can cost as much as $20,000 an acre to plant a vineyard.  That’s after 
you’ve already purchased the land of $50,000 an acre, and then you sit on the 
acreage for three years after you plant it and you have no crop.  It’s very 
expensive, so in order to incentivize and promote grape growing as a viable 
business, the price of grapes has to go up, and that’s what’s happening.  And it 
should (interview with Allan, Temecula, CA 7/20/2012). 
In a subsequent interview, Allan clarified his position.  He acknowledged that a winery 
owner, as the person who must write the checks to cover the cost of grapes, is interested 
in lower fruit prices and therefore better economic margins.  This creates a tension with 
winemakers, who generally believe that higher prices lead to higher-quality grapes.  
Ultimately, Allan argued, emphasis must be placed on superior fruit, since grape quality 
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is the single greatest determinant of a wine’s quality, and better wines could potentially 
be sold for more money (interview with Allan, Temecula, CA 1/24/2013). 
 Land availability is a potential limiting factor in this expansion strategy, or at 
least, quality land.  The best land is farthest to the west, because land farther east (and 
therefore more inland) becomes rapidly hotter, drier, and more desert-like, because the 
cooling effects of the unique Temecula Valley geography stop abruptly not too far east of 
town.  As Audrey Cilurzo said: 
Jeff Stone […] envisions a winery on almost every ten acres. […] You’re moving 
east, and it’s getting hotter.  Granted, the Temecula appellation is the boundaries 
of the Vail Ranch, and Vince and I were the ones that pushed that through, and 
the climate is cooler over on the west side than it is here.  But right from the 
beginning it was agreed that there could be sub-appellations, but for sure if you go 
very much east of the boundaries of the Vail Ranch, you’re going to get into a 
much more warm climate than you have here.  So you have to consider what 
you’re going to plant (interview with Vince and Audrey Cilurzo, Murrieta, CA 
7/21/2012). 
This is an interesting problem, one that I brought up to various employees of Faas Estate.  
Most concurred that the shortened growing season and harsher conditions would result in 
less superior grapes and therefore wine quality would suffer.  This could have 
ramifications on recognition of the Temecula Valley appellation as a mark of quality.  
Though on the contrapositive, a sacrifice in quality could result in lower prices, 
something that many “middle-brow” tourists might prefer.  A third point is that if farmers 
plant grapes that are better-suited to warmer climates and less rainfall, that could provide 
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the Temecula Valley market with a wider array of varietals with which to produce 
various blends, a topic to which I now turn. 
 One interesting twist to the grape shortage is that increasingly, Temecula Valley 
growers do not offer some of the more exotic grape varietals that winemakers want.  
Partially this is a response to social pressures, such as when the public demands fancier 
blends that require a more diverse base of varietals.  Also, though, winery owners are 
pressuring their winemakers to develop additional wines so that wine club members – so 
crucial to ongoing profit – are not receiving repeats throughout the year.  This process, 
whereby winemakers must develop a wider array of products in the same amount of time, 
is an example of the extraction of surplus value in pursuit of greater capital.  In some 
cases, this demand for a more diverse panoply of varietals has resulted in fruit being left 
on vines in the Temecula Valley while grapes are sourced from outside the area.  As 
Kimberly Adams, from the Temecula Valley Convention and Visitors Bureau, said: 
Winery owners […] may not, as they are picking, creating their new blends, they 
may not have their fruit, so they are buying fruit from each other to create the 
blends that they want to do.  But then there are some growers who have been in 
the valley since the 1960s who don’t have the variety [that the new wineries 
have], the new blends that they are creating.  So it’s trying to work on these 
relationships where, you know, ‘Tell me what you want so I can tear out the 
vineyards that I have and plant the things that you are going to need.’  And so you 
will see that. […] People tend to plant what they like and not necessarily plant 
what is needed (Kevin Yelvington interview with Kimberly Adams, Temecula, 
CA 3/4/2011). 
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This is extremely similar to the “Sideways Effect,” when real-world demand for Merlot 
dipped sharply and requests for Pinot Noir increased following the release of the film 
“Sideways” in which the main character extolls the virtues of Pinot Noir while 
disparaging Merlot (Cuellar, et al. 2008).  This is an interesting economic problem, 
because given the speed with which fads and tastes can shift, growers might not be able 
to respond quickly enough if, as Allan and Mateo pointed out, new plantings require three 
or so seasons before anything can be harvested. 
 The “association” to which Allan refers is the Temecula Valley Winegrowers 
Association, which is a consortium of most of the Temecula area wineries (about thirty-
five) and growers (about sixty).  I interviewed Peggy Evans, director of the association, 
regarding appellation and sourcing issues, as well as related water issues.  Her broader 
perspective from the position of someone who works and speaks with wineries and 
farmers on a daily basis is valuable.  Regarding the lack of grapes, she said: 
This is probably the first time in the history of our valley that that is the case.  
[The] wineries that have come to open here in the past ten years have been very 
successful, and so we’ve grown exorbitantly in the fairly recent past, and the 
needs of those wineries have overtaken what we can provide as a valley.  
Particularly since we went through our Pierce’s disease epidemic in the 1990s.  At 
one point Calloway alone had 750 acres planted, so when you look at what we are 
at now, which is barely where we were fifteen years ago.  We don’t have a big 
producer like the old Calloway (interview with Peggy Evans, Temecula, CA 
7/20/2012). 
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Unlike Allan or Mrs. Adams, Mrs. Evans sees the ebb and flow of grape pricing and 
availability as a check on the market: 
Sometimes the growers will have the upper hand and sometimes the wineries will 
have the upper hand.  Right now the growers have the upper hand but they 
haven’t had [it] for many years. […] Suddenly [grapes] that sold for $800, $900, 
or $1,000 a ton three or four years ago, or they couldn’t even sell them, suddenly 
they’re getting $1,500 or $1,600 a ton and everything is allocated.  People are 
outbidding each other now, but I think it’s like a check and balance system.  And 
when you talk to some of our farm management companies, they’ll tell you they 
can’t even get root stock from the nurseries in the state because everybody is 
planting (interview with Peggy Evans, Temecula, CA 7/20/2012). 
She did, however, emphasize that even at current prices, grape farming still is a risky 
undertaking, much in line with Allan’s comments: “[Grape farmers] don’t make money.  
They barely cover their costs in this valley, but we don’t have large growers either.  We 
don’t have any of those folks that are making hundreds or thousands of acres in our 
valley here.  The footprint is too small” (interview with Peggy Evans, Temecula, CA 
7/20/2012).  When it comes to water, however, she thinks that cost is not a deterrent to 
potential farmers (noting nothing, however, about availability concerns): 
I think that water issues are always of concern to folks, and that does take up a 
large part of those costs of doing farming here.  But as well, you know, as an 
agricultural commodity grapes probably use less water than any other.  Look at 
the avocados and citrus are particularly very water-intensive. […] Fortunately 
we’re all on [drip irrigation] but it will always be a concern anywhere in southern 
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California.  I don’t know that it’s a deterrent for planting here.  I think the 
deterrent might be more the price of the product once you get it (interview with 
Peggy Evans, Temecula, CA 7/20/2012). 
 When I asked an executive with the association about water supply concerns, 
particularly the dependence on imported supplies and how that might affect plans for 
expansion, the source provided a very candid answer that once again connects such 
concerns right back with politics and a desire for power: 
I agree with you 100 percent.  I think if you talk to any of our thirty-five wineries 
or any of our sixty growers, you would get the same concern.  Everyone is of the 
opinion that it doesn’t make sense for us to have 105 or 150 wineries in our 
valley.  We just can’t accommodate that, and it happens to be on man’s vision, 
who happens to be our supervisor. 
At this point, the source laughed, but in a way that signified that nobody really wanted to 
cross the county supervisor, Jeff Stone, for fear of reprisal in some form or another, as 
her subsequent comments confirm.  The executive continued: 
And, you know, he wants to create a legacy for his tenure.  I guess it’s been a 
challenge for us because we need his support on so many levels, so you hate to 
constantly say, ‘Hey Jeff Stone, we don’t want 100 wineries, we don’t want 150 
wineries, we don’t even want 105 wineries.’  You know?  We as an association 
look at ourselves similarly to Dry Creek [or] Napa, [as] a sixty-five winery 
region.  And we can support that, and I think our tourism could support that, I 
think the water could support that, [and] the sewer.  We’re still struggling with 
Santa Margarita watershed, all of the districts that we have to deal with.  It’s not 
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just [Eastern] Municipal [or] Metropolitan [Water District], it’s not just, you 
know…  It’s such an abyss. 
Another winery manager concurred, saying that the area could handle about sixty 
wineries and no more, but since at least one influential local church and some civic 
organizations raise money for Jeff Stone and are in favor of the expansion, the opinions 
of wineries and those outside official political processes are often ignored.  Audrey 
Cilurzo simply said that “Jeff Stone is so intent on being the big promoter for this valley 
that he just kind of looks at the big picture, as far as I can see.” 
 Regardless, the executive’s stark comments – such as likening the situation to an 
“abyss” – are revealing.  In general, though, the conversation brought to light the 
possibility of local resistance to at least the scope of the proposed development plans, 
even if that resistance is stifled even to some degree by fear of challenging those in 
power.  While most of the issues against which residents protest in relation to the 
expansion plans are beyond the scope of this research, they warrant at least a brief 
mention if only to show that not all is copacetic when it comes to development in the 
Temecula Valley. 
 As discussed previously in Chapter 4, one of the largest complaints from some 
residents and businesses is that development might threaten the rural, agricultural feel of 
the Temecula Valley, a feel that some argue is one of the biggest draws of tourists to the 
area.  More than just the expansion of physical facilities, such as new wineries, the 
attendant construction required, whether of roads, hotels, restaurants, and so on, would 
encroach on the open atmosphere of the region.  Examples of this more general 
opposition include online petitions such as “Protect Wine Country,” seeking to preserve 
220 
 
the “authentic, rural, agro-tourism experience” (Temecula Valley Vintners 2012).  Before 
closing, the petition garnered 3,675 digital signatures, though it is impossible to 
determine how many actually came from area residents.  One commenter claiming to live 
in Temecula and to work in the wine industry noted that “all non agriculture is a threat to 
our livelihood” (Temecula Valley Vintners 2012).  One long-time area winemaker, when 
asked about the development plans, simply responded: “I don’t think it’s such a good 
idea,” and then went to discuss concerns about traffic (Kevin Yelvington and Jason 
Simms interview with Marcel, Temecula, CA 2/21/2012). 
 Not everyone concurs, however, though some do see the need for balance.  I 
asked several people about the concerns regarding the proposed development, including 
specific complaints that non-agricultural land use, such as for weddings, parties, concerts, 
and so forth, further diminish the quality of life for residents and the rural characteristic 
of the Temecula Valley through noise pollution, increased traffic, etc.  I asked Rebecca 
and Darell Farnbach, and once again Mr. Gene Tobin, all long-time residents of 
Temecula, who exactly is complaining.  Mrs. Farnbach said, “It’s only the wine country 
people,” while Mr. Tobin overlapped, “It’s only some of the wine country people,” and 
he continued: 
As far as I have been able to ascertain, it’s a small group of people.  I get a kick 
out of this: I read in the paper where this guy is angry […] that he moved, [and] 
that they were building a tract next to him, building a tract, messing up his view. 
[…] He says there was this open field and he says now there’s houses, and it’s 
like, ‘Well, hey, stupid!’ 
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To which Mr. Farnbach responds, laughing, as if to the indignant homeowner, “Why 
didn’t you buy that field?”  Continuing on, Mr. Tobin added: 
My mother was born in this town, alright, so our family goes back a long ways, 
and the press would call her constantly, [asking] ‘What do you think about the 
growth?’.  This is when we went from 200 people to 5,000 people and they were 
constantly asking her.  She said, ‘Why do I tell people where they live?’. […] So 
there is a vocal group as in any area; they are concerned (interview with Rebecca 
and Darell Farnbach and Gene Tobin, Temecula, CA 7/19/2012). 
Yet Mr. Tobin believes that there are official mechanisms in place to take account of such 
concerns, a steadfast belief in government and procedure similar to his (and others’) 
belief that someone else is ensuring that water availability is handled appropriately: 
Anything you’re going to do you have to run it through the state or the city for 
approval, […] the planning commission, the planning staff, the city council, or if 
it’s wine country it’s going to be governed by the board of supervisors.  They are 
supposed to have people that look at these things to make sure that there is a 
balance.  And they take into consideration if I live out there […] the fact that we 
don’t want people racing up and down [the main road], that it’s safe, that it’s 
environmentally-friendly, that you shut down the music at a certain period of time 
(interview with Rebecca and Darell Farnbach and Gene Tobin, Temecula, CA 
7/19/2012). 
 These feelings and beliefs run deeper than only with respect to the wine country 
development initiative.  Rebecca and Darell Farnbach discussed an earlier effort of a 
committee of which they were part to acquire some land in wine country that could be 
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used as a cemetery at a future date, which caused quite an uproar among nearby residents.  
“They just protested horribly.  And it was only because it was about change,” Rebecca 
recalled.  Darell added that the protesters were “just the nastiest people,” and he could not 
understand the resistance because “the fact that it was just grass and trees, because that’s 
what a cemetery is – grass and trees.”  Rebecca concluded that “we just wanted the land 
so that fifty years from now we could develop it into a cemetery.  And they probably 
won’t even be here, you know?  And yeah, so change is difficult for people” (interview 
with Rebecca and Darell Farnbach and Gene Tobin, Temecula, CA 7/19/2012).  There is 
a sense that everyone wants to freeze the community in whatever state is was in when 
they moved in, so as such, any development is going to frustrate a significant number of 
residents. 
 Mr. Tobin also weighed in, providing a paragon of hyperbolic understatement: 
“It’s not a major issue, this wine country expansion, that I have seen through the 
newspapers, through any city council meetings, through anybody that I know or talked 
to.”  To which Mr. Farnbach responded: “Wine country keeps more housing 
developments, and more people, and more traffic coming in on a permanent basis” 
(interview with Rebecca and Darell Farnbach and Gene Tobin, Temecula, CA 
7/19/2012).  Mr. Tobin thinks that any resistance or protest is generally hypocritical, 
recounting a story about residents who protested the construction of a commercial coffee 
shop and strip mall near where they lived, despite the fact that the land had indeed always 
been zoned as commercial.  There was a resulting protest, which 200 people attended.  
Mr. Tobin added:  
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I will guarantee you that every one of those people that showed up and protested 
go and get their coffee on the way to work in the morning at that coffee shop.  It’s 
a great coffee shop!  They did the same thing with […] the shopping center at 
Meadows Parkway and Rancho California Road.  There’s a Starbucks there, a 
half-dozen shops, there’s a pharmacy there, you know, everything else.  They are 
all protesting this thing, they’re up in arms, and they’re going to the city council, 
and the [council chairman] is saying, ‘It’s always been zoned commercial.  It’s 
always been planned for a major shopping center.’  And let me tell you, the 
people that live out in wine country go there.  Wells Fargo Bank is there.  They go 
there and stop and don’t come all the way into town and mess up traffic.  It’s 
ideal.  It’s a master planned community for these types of things to happen. […] 
You know, people didn’t want a mall here, and don’t get me wrong, there was a 
really nice lady that had some business here, a bookstore or something like that.  
She went out of business, and I’m sorry, and she was really nice.  Nice lady, can’t 
remember who she was but one of the big [bookstore chains] came in and 
unfortunately she went out of business.  So was she dead-set against the mall 
coming in?  Yeah, but generally speaking you’re going to find a vocal minority.  I 
would say overall it’s not that big of an issue.  I haven’t seen it be that big of an 
issue (interview with Rebecca and Darell Farnbach and Gene Tobin, Temecula, 
CA 7/19/2012). 
 Mr. Farnbach indicated that development as a whole is a good thing, since in the 
end what grows is the overall community, rather than just one aspect of it: 
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A lot of people that move there [to wine country] later on said bad things about 
developers.  When we were getting involved in saving the historical property […] 
I said, wait a minute, we’re dealing with a developer.  Now, a developer’s nature 
is to develop, and our nature is to preserve.  So we have to have sort of a happy 
medium here.  We have to understand what we’re dealing with: people that are 
putting up money and developing property so that it is a nice place for us to live.  
I have people that come in and say, ‘It used to be really nice and now it’s just 
houses.’  Well it’s not houses; it’s people, it’s kids going to school, it’s a 
community (interview with Rebecca and Darell Farnbach and Gene Tobin, 
Temecula, CA 7/19/2012). 
That people might suggest trying to find a balance when competing interests emerge 
might work in many, or perhaps even most, situations, such as whether to open a 
Starbucks in an area that was always zoned for commercial use.  The argument that 
residents knew full well that at some point that parcel likely would be developed seems 
reasonable, and had those chose to, they might have lived elsewhere.  But when it comes 
to natural resources, particularly as strained as water in the Southwest, maybe 
compromise will not suffice.  Maybe, when the spatio-temporal fix of importing water 
becomes so strained that it is no longer feasible, when and if that ever happens, the only 
choice will be abandonment, if not of the entire area, at least of grandiose expansion 
plans such as these. 
 From a practical standpoint, the largest complaints appear to be related to noise 
and traffic, with noise complaints apparently being the item of most concern.  Mike 
Rennie, who runs a farm management company in Temecula and who is on the expansion 
225 
 
planning committee, had this to say about balancing complaints with economic 
development, particularly with respect to noise: 
I think that Temecula will eventually get up to about sixty to sixty-five wineries 
total.  We are currently about thirty-three so we may double in size.  [Some say] 
100 wineries, but that isn’t going to happen.  We just don’t have the area and land 
for it.  But with those wineries there has to be reasonable controls put on them or 
there will be no new wineries.  So can we coexist?  And the answer is yes, it has 
been proven.  But there have to be reasonable guidelines that are adhered to and 
set [as] to where business can [be located].  It is just like school and churches.  
Schools and churches are in neighborhoods.  Do they bring traffic?  Do they bring 
noise?  Do people’s car alarms go off?  Is there traffic, and are there crossing 
guards, are there kids and busses?  Of course there are, and people live with them.  
There are high school football games on Friday nights.  I live right next to a high 
school and on Friday nights from 6pm to 10pm you hear the band and the 
cheerleaders and the crowds and the little horns honking but I live with it because 
I expect it and I understand it.  So instead of me getting all emotional and worked 
up about it I close my window on Friday night or I take my wife out to dinner.  
And I realize that is what is going to happen.  It is just the old story of moving 
next to the airport and wanting to close the airport down.  So there have got to be 
reasonable demands put on business. […] People have to learn to coexist.  It is 
interesting: everybody who complains about wineries would be the first people to 
tell all their friends that they live in wine country (Kevin Yelvington interview 
with Mike Rennie, Temecula, CA 3/4/2011). 
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As an aside, it is interesting that the principal planners of the expansion proposal cannot 
seem to agree on how many wineries the area can handle.  As noted above, Mike Rennie 
believes that sixty or so is a reasonable number, a view echoed by others, such as Peggy 
Evans, Mateo, and Allan.  But Mitra Mehta-Cooper, who is the lead Riverside County 
planner in charge of drafting the expansion plan, said that after going to Napa, “I saw this 
many acres and this many wineries, and I thought we could hold 125 wineries in this 
area” (Kevin Yelvington interview with Mitra Mehta-Cooper, Temecula, CA 5/10/2011).  
Jeff Stone also thinks the same way: “We have the potential to be one third of the size of 
Napa and Sonoma.  They are […] 375 wineries.  And we have in our plan as we draft 
boundaries, can expand it to 125” (Kevin Yelvington interview with Jeff Stone, 
Temecula, CA 5/9/2011). 
 In any event, returning to the major complaints, Mitra Mehta-Cooper sponsored a 
survey of area residents and received back about 300 or so responses.  The results, she 
said, were surprising: 
Some of them were just outright complaining but some of them actually had filled 
out the results.  So we found 300 responses, and to my surprise people did not 
want to see more residential subdivisions.  People did want to see more resorts 
and tourism in the area.  They were concerned about the transportation network 
and what it does to the whole infrastructure of the area (Kevin Yelvington 
interview with Mitra Mehta-Cooper, Temecula, CA 5/10/2011). 
Jeff Stone had this to say: 
We need to be very careful about buffering with residences because that seems to 
be another conflict that Napa shared with us, and that is a problem out here.  You 
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have people that have lived out here for a number of years, and they don’t want to 
have lights and noise 24 hours a day and on weekends.  So we are very sensitive 
to that.  We actually have a special team of code enforcement officers that work 
just on the weekends, just the wine country. […] Some people […] might be very 
critical of what I am trying to do because they say, ‘Well you know Jeff, you have 
not proven to us yet that you can mitigate some of the impacts coming from 
existing wineries.  How can we believe you that it’s going to happen?’.  And what 
I keep telling them is that our wine country plan is still a living document.  And 
the ordinances that are going to go with it are developing as we understand what 
the impacts are. We are learning it now (Kevin Yelvington interview with Jeff 
Stone, Temecula, CA 5/9/2011). 
Allan, from Faas Estate, shared his opinions as someone who recently remodeled his 
winery to accommodate weddings and other special events, and he presented a “first in 
time, first in right” argument: 
I have mixed feelings on that issue.  I certainly appreciate where some of these 
vocal residents are coming from.  I wouldn’t want to be sitting on my patio at 9 
o’clock at night, 10 o’clock at night and hear a bunch of noise.  I certainly can 
appreciate that.  I can remember twenty years ago, some of the local winery 
owners and winemakers talking about how it was starting to change.  Originally 
wineries came out here because there were no residents; well, that’s not why they 
came out here.  They came out because it was a great place to grow grapes, but as 
part of that there weren’t many people living out here, and so the wineries were 
here first.  And then the residents started coming because they wanted to enjoy 
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wine country.  Basically that’s it: we were here first.  So that’s kind of where I’m 
coming from.  But we still should be, and I certainly want to be, a good neighbor 
and do everything I can not to disturb my neighbors.  But part of that is 
appreciating the fact that this is a business and our neighbors are taking advantage 
of our beautiful view, of our vineyard, and all of that.  It’s one of the reasons they 
moved out here.  We don’t mind sharing that beautiful view, we feel fortunate to 
be able to do that and to provide sort of a lifestyle for some of these residents.  
But, you know, I would hope that they would be a little more understanding of the 
fact that for this to be here, we actually have to make money, and part of that 
business model are events where there’s going to be some number of people.  And 
yeah, there’s going to be some noise now. […] We can’t really do much about the 
traffic issue but we can certainly try to mitigate the noise levels; however, some 
of the wineries that do concerts in the evening, I mean, there’s simply no way to 
make that quiet.  They’re outdoors and [there are] amplifiers, so I empathize, I 
understand where these residents are coming from, but again we’re running a 
business (interview with Allan, Temecula, CA 7/20/2012). 
 Vince Cilurzo, who opened an early winery, is of the same opinion and said that 
people who complain “are all people who came way after the grapes.”  Historically, 
events were a part of winery activities, in some cases constituting a large portion of 
income.  Audrey Cilurzo, who ran one of the earliest winery owners to host larger events, 
recalled: 
Having special events really helps your bottom line.  I used to do catering for all 
the balloonists every Saturday and Sunday morning.  That was a big part of our 
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income.  And so you can’t just say to a winery, ‘Well, you can come in but you 
can only have four parties a year’ or something like that, which is what they’re 
wanting to say now.  Some of them aren’t going to have any parties because the 
owner is rich enough, so he can pay all the bills.  Some of them are going to want 
to have them because that’s the only way they can make a living.  I’m not saying 
they shouldn’t do it.  I’m just saying there’s a lot of problems.  I don’t know.  You 
don’t go up to Napa […] and see party buses going up and down the road, I mean, 
and that’s what we’re having here in Temecula (interview with Vince and Audrey 
Cilurzo, Murrieta, CA 7/21/2012). 
 Some wineries, on the other hand, purposefully choose not to host events.  One 
owner told me that wineries that host events often have lower-quality wines because they 
are more worried about generating revenue through weddings, concerts, and other events.  
On the one hand, his property is really quite small and likely could not handle such 
gatherings, so there might be an element of sour grapes in his comments, but on the other, 
his wines are widely acknowledged to be among the most superior of any Temecula 
Valley winery.  Still, he is not alone in his opinion, as the welcome sign from a different 
winery attests (see Figure 5.39). 
 After my interview with Allan concluded, we were walking the property when he 
stopped and pointed across the street to a house directly in front of the winery.  He said 
something very close to the effect of, “When we expanded the winery to include event 
facilities, we were concerned that the noise, etc. would affect our nearest neighbors.  So 
we hired the lady who lives there to work in our tasting room.  That’s one way to take 
care of it.” 
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Figure 5.39. Vineyard welcome sign. Note the explicit acknowledgement of a lack of on-
site events, as well as the implication that this improves wine quality. 
 
Question 3 Introduction 
 Given that irrigation is the single largest consumer of water, I wanted to know to 
what extent technology is leveraged to make that use more efficient.  On a broader scale, 
I also wanted to determine how applications of technology are being used to lessen 
pressures on the water supply, if at all.  In particular, this latter question speaks to water 
governance strategies and the degree to which they have come to rely on technical 
solutions to environmental problems, especially those exacerbated by anthropogenic 
processes. 
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Technology and Viticulture 
 Perhaps the largest recent advance made with respect to irrigation is the use of 
satellite and other remote sensing data to provide guidance for watering schedules.  
Growers have the option to install equipment that monitors their soil and provides 
connectivity to a satellite system that can factor in weather, temperature, and other 
variables and determine when and how much to irrigate.  One barrier is the cost.  Marcel 
noted that “it’s somewhat expensive to do.  You pay for the equipment, and it might be 
several thousand dollars to get set up.  And then I think you pay a monthly fee to be 
connected” (Kevin Yelvington and Jason Simms Interview with Marcel, Temecula, CA 
2/21/2012).  Management companies can also receive data from vineyards to know when 
to irrigate their clients’ fields as well.  For its part, the Office of Water Use Efficiency 
within the California Department of Water Resources since 1982 has offered CIMIS 
(California Irrigation Management Information System), a free database that records 
estimated and actual rainfall and evapotranspiration rates throughout the state, which can 
assist farmers in planning water budgets and irrigation schedules.  Even with these data, 
determining proper irrigation remains a rather local process, because specific soil type, 
plant type (e.g., a specific varietal of grape), slope, root depth, and plant density, among 
other factors, must be taken into account. 
 Some growers recognize the advantages that technology can provide.  Marcel said 
the winery at which he works is “trying to be more active [using technology].  We’ve 
been, in the last few years, recording the moisture levels on a weekly basis and then 
making more of our decisions on when to irrigate based on soil mositures as opposed to 
just on schedule” (Kevin Yelvington and Jason Simms interview with Marcel, Temecula, 
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CA 2/21/2012).  Allan, with Faas Estate, sees water availability (or lack thereof), and 
therefore rising water costs, driving adoptions of technology: 
All the vineyards many, many years ago converted to drip irrigation.  That’s old 
school now.  But [we can use] satellite information and all sorts of sophisticated 
monitoring techniques, [such as] monitoring the soil moisture levels at one foot, 
two foot, three foot, four foot [depths].  In addition to that, breaking up your 
irrigation zones into smaller blocks; for example, a separate irrigation zone at the 
top of a hill, as opposed to the portion of the vineyards at the bottom of the hill.  
The water requirements are going to be different, and by doing that and 
monitoring the soil moisture, we can target exactly how much water to apply to 
each individual block and each individual zone and therefore not waste any water.  
We are not set up for that yet but we’re looking at the equipment.  It’s just a 
question of when we can afford to buy it.  I think that most of the growers at some 
point will be going in that direction [of] very sophisticated technology to really 
dial in exactly how much water you need by measuring the climate, the soil 
moisture, [and] the evapotranspiration rate on the vines themselves.  It just has to 
go in that direction because water is going to become even more expensive.  I 
can’t imagine any reason why water would ever become less expensive in 
southern California (interview with Allan, Temecula, CA 7/20/2012). 
Despite long-term advantages in terms of cost and environmental demand, at least some 
vineyard workers and managers are wary of relinquishing control to technology and 
losing a tangible connection with their work. 
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 For example, I asked Mateo what his thoughts were on using technology to help 
to make irrigation decisions, and he responded: 
I’m not saying I don’t believe in that, but technology with nature sometimes I still 
haven’t found that pattern where everything is perfect and believable to just trust 
technology and step away from it.  And for me nature doesn’t work that way 
sometimes.  You’re not only managing one plant; you’re managing 45,000 plants 
out there, and you have a soil monitor on the [ground], and yeah, it’s going to 
give you guidance, obviously.  I’m not denying the fact that it’s an [aid], you 
know, it’s something that’s going to help you forecast dryness or over-moisture in 
the soil.  I totally agree with that.  [But] everything has been about the feeling and 
what I see. […] As long as I can manage it like that right now I don’t mind it, 
because you’re closer to nature, you’re closer to learning how that plant actually 
works, instead of thinking that a device is going to tell you but you’re actually not 
experiencing what is really happening.  So if you put everything in balance, I 
think, yes, technology might be good, but it has to be a balance.  There’s 
definitely devices that might work […] but they’re not the full truth (interview 
with Mateo, Temecula, CA 7/20/2012). 
The idea that an intimate and physical connection with the land is beneficial for farming 
and viticulture also seems to resonate with others, such as Selma Lesser, who has grown 
grapes for decades on a small ten-acre plot on her land.  She has outsourced management 
of her vineyard, including irrigation, for essentially all of that time and has noticed a shift 
with the advent of technology: 
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I’m somehow connected to the satellite, and [the manager] reads those readings, 
and then his guy comes out and waters and knows how much to irrigate.  So that’s 
only the past three years.  Before, they kind of touch the soil, they dig it up.  Some 
of the Hispanics who have been in agriculture for years and years, they probably 
are better than the satellite to knowhow [to irrigate].  But when you have so many 
wineries, and they don’t have that much personnel, they use the satellite systems 
(Kevin Yelvington and Jason Simms interview with Selma Lesser, Temecula, CA 
2/21/2012). 
John Moramarco, a Temecula Valley wine industry legend who worked with Ely 
Callaway to establish one of the first wineries in the area, and who ultimately worked in 
the industry for about forty years, concurs.  He said that when determining when and how 
much to irrigate, using technology, such as soil moisture reading instruments, is “one 
way, and then the other way is to be able to have any eye, to see, to be able to tell when 
the vines are stressed and if they’re going to need water.  And the other one is to go out 
there with a shovel and dig a hole and see how wet it is” (Kevin Yelvington interview 
with John Moramarco, Temecula, CA 7/9/2012).  In fact, during his tenure with 
Callaway, not much changed, as he noted: “In the forty years I was there, we used the 
same system.  Overhead sprinklers, just kept an eye on things.  You drive through the 
vineyards, and you see what they look like, when’s the last time you irrigated, and what 
the weather is going to be like, the forecast for the next ten days, and put two and two 
together” (Kevin Yelvington interview with John Moramarco, Temecula, CA 7/9/2012).  
Quite rightly, the interviewer pressed, saying that surely a good amount of experience 
and knowledge are required to make such an assessment, to which John responded, “If 
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you know what you’re doing, it’s...  El que sabe, sabe.  El que no ve, mejor que 
aprende.” (Kevin Yelvington interview with John Moramarco, Temecula, CA 7/9/2012).  
The translation of the last Spanish part essentially is: “He who knows, knows.  He who 
doesn’t, he had better learn.” 
 While there seems to be a general recognition that technology can provide data or 
guidance relating to irrigation decisions that otherwise would be more time-consuming or 
outright impossible to obtain through other means, there remains a reliance on, and 
respect for, a more personal, tangible involvement.  Workers and farmers acknowledge 
the skillset required to examine the soil, leaves, weather, and other conditions, and in 
some cases, at least, believe that human decision-making is more effective than 
technology.  Even if technology could enable a higher or better yield from a field, the 
sense is that technology is employed only when the size of the crop exceeds the 
reasonable ability of workers or managers to handle it in its absence, or that it is adopted 
as a cost-savings measure to offset the rising cost of water, rather than as a first-choice 
solution.  Technology is therefore more of a tool that enables scaling, at least for Faas 
Estate, and less of a necessity.  This view of technology is consistent with Harvey’s 
assertion that machines (as a form of technology) “are used to produce surplus-value, not 
to lighten the load of labor” (Harvey 2010a:201).  And, while not the focus of this 
dissertation, these issues speak to anthropological work on, for example, enskillment and 
traditional ecological knowledge, and this tension or balance between technology and 
human knowledge with respect to viticulture deserves attention in future studies. 
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Technology and the Watershed 
 Technology also plays an increasingly important role in mitigating problems 
related to water supply issues at the broader watershed level.  As noted, imported water 
from the Colorado River is especially saline, containing around 500 ppm of salt, a 
concentration that is increasing over time.  In addition, humans add an additional 250 to 
300 ppm of additional salts to water, primarily through laundering and cooking.  Both 
water that is imported into the basin, as well as wastewater that is treated and discharged 
back into the basin, has to be treated to keep salt levels within an acceptable range.  Up 
until this point, Rancho California Water District managed the salinity and total dissolved 
solids (TDS) primarily through blending lower-salinity water with the saltier water.  For 
example, Warren Back mentioned that the target of 500 ppm of salt for imported water 
has been met recently because of the lower-TDS water imported from the Delta region, 
the result of good snowpack runoff in the Sierra Nevada mountains.  Recent drought 
conditions and less snow, however, have forced Metropolitan Water District to provide 
more water from the Colorado River, which has strained that 500 ppm target, driving the 
concentration upwards of 600 to 650 ppm (interview with Warren Back, Temecula, CA 
9/19/2012). 
 Ultimately, the result of this heightened initial concentration, coupled with the 
addition of salt from anthropogenic processes, means that wastewater with a 
concentration of 750+ ppm must be treated in some manner.  For example, some areas 
surrounding Temecula can handle water that has about 500 ppm of salts, whereas other 
areas can accept water with as much as 750 ppm.  As such, wastewater with these higher 
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concentrations has to be pumped to outlying districts that have a higher tolerance for TDS 
and salt concentrations, where it can be used directly for irrigation, for instance. 
 Another option under consideration is desalination.  Much of the Temecula region 
has a limit of 500 ppm of salt that can be applied as, for example, recycled water for 
irrigation (i.e., typical “purple pipe” water).  As such, treated water that has 
concentrations above 500 ppm would require further treatment before it could be easily 
used in such areas.  Desalination is a primary option to achieve lower salt concentrations, 
and through a process of reverse-osmosis (RO), the water can be completely stripped of 
any other substances.  Doing so is costly, and typically results in about an eighty-five 
percent water recovery rate, with the rest left as brine that is slightly less salty than 
seawater.  Typically, desalination plants are constructed in coastal regions where 
saltwater from the ocean or brackish bays can be treated.  The thought of a desalination 
plant so far inland, in the middle of a desert-like region, may seem out of place, almost to 
the point of absurdity.  As Warren Back explained, desalination might even allow for 
broader uses of recycled water beyond non-potable applications, though at a cost of 
increased political and regulatory attention: 
We’re under study to look at an indirect potable reuse where we would desalinate 
the water and be able to use it for groundwater recharge and [as an] ultimate 
supply for potable use and potable reuse.  That’s fraught with all kinds of 
regulatory considerations of the product water that we would use to recharge.  So 
we’re stepping through all the permeations that result from all the various 
alternatives that need to be considered depending on whether we go right in the 
groundwater basin, or surface water impoundment, or a combination of both.  
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And then also all of the different brine disposal options that we’re considering, 
either zero-liquid discharge where we evaporate [the water] off and then you have 
the salts, or pipe it to the ocean (interview with Warren Back, Temecula, CA 
9/19/2012). 
Warren also mentioned that salts that accumulate in soils, such as agricultural fields, 
builds up mostly due to the lack of consistent rain that would normally flush the salts into 
the aquifer or into surface waters.  He added that “eventually we need to mine that salt 
out of that cycle, […] we’re going to create salt mining” at the same time that 
desalination options are under consideration (interview with Warren Back, Temecula, CA 
9/19/2012). 
 The infrastructure required to pump concentrated brine to the ocean, either south 
to San Diego or northwest to Los Angeles, would cost “pretty big numbers” and would 
require participation from several political and economic partners (interview with Warren 
Back, Temecula, CA 9/19/2012).  Even if the water is evaporated off, that still requires 
local infrastructure and a logistics solution to remove accumulated salt at regular 
intervals.  Bear in mind that, in the end, these solutions have to be under consideration 
only because of the statewide agro-industrial complex that consumes eighty-five percent 
of all water used in California.  Furthermore, the Temecula basin is experiencing these 
strains even before significant expansion of wineries and the accompanying influx of 
tourists and related infrastructure (e.g., hotels, restaurants, etc.) are in place. 
 The application of such technology, or even that these types of solutions are even 
under serious consideration, does reveal the extent to which localities will reduce 
environmental issues to money.  The increasing demand for wine globally, as well as a 
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local demand for increased tourism revenue, are the “terms of trade” that necessitate 
technical solutions (Hornborg 2001:3).  But is this putting the proverbial cart before the 
horse?  Is this a case not where there is a realistic assessment of supplies, capacity, and so 
on by which goals are set, but where there is a target, driven by political and economic 
exigencies, around which a solution is proposed and implemented? 
 
Conclusion 
 More than just understanding the quantity of water consumed in vineyards and 
winery operations, a question that could be answered by looking at the annual summary 
on a water bill, this chapter has provided data on how this usage is divided among various 
processes throughout the production cycle.  More than this, the data provide insight into 
why certain amounts are used, or at least, allow a glimpse into decision-making steps 
related to its use.  The hope is that these data will facilitate further comparative studies of 
winery operations throughout the United States and the world, contributing to a finer-
grained understanding of water consumption that may lead to more efficient use. 
 This chapter has also shown that water use as a necessary consequence of wine 
production and the proposed expansion is embedded within complex political and 
economic realities.  To decouple water consumption and related consequences from the 
broader picture is impossible, even if discussing noise concerns, simply because water 
makes it all possible.  Without water, the Temecula Valley is essentially a desert, as it 
largely was even until the fairly recent past.  How they will ultimately proceed forward 
remains to be seen, as these plans are under active discussion and revision.  Regardless, 
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whatever the path, it is unlikely that water – whether its source, use, or related 
environmental consequences – will factor significantly in the conversations. 
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Chapter Six 
Conclusions and Applied Implications 
 
Introduction 
 This final chapter presents conclusions that can be drawn from my data collection, 
as well as applied implications of the research, and recommendations for future work.  
For the most part, the goal is to view my collected data through a political economy of 
the environment framework, as laid out in Chapter 2.  In so doing, I have been able to 
“test” Orlove and Caton’s (2010) model of a waterworld by applying it to the Temecula 
Valley and my fieldsite and research questions, and in the end I offer modifications to the 
model that strengthen it. 
 
The Creation of Anthropological Subjects and Ecological Citizens 
 As stated in Chapter 2, this dissertation adopts a “Marxist, materialist perspective 
that emphasizes the socio-economic causation of the relations of production using a 
dialectical approach that highlights the confluence of relevant forces.  Inherent to such an 
approach is recognition of the exploitation under capitalism that is a fundamental 
requirement of commodity production.”  Also as stated in Chapter 2, my work is in the 
tradition of political economic research that sought “to understand the formation of 
anthropological subjects […] at the intersection of local interactions and relationships 
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and the larger processes of state and empire making” (Roseberry 1988:163).  My research 
in the Temecula Valley reveals, at least in part, this process as it is unfolding under the 
umbrella of the proposed wine country expansion, a state-led neoliberal project (and, dare 
I suggest, neocolonial undertaking) that privileges certain classes and industries to the 
economic and environmental detriment of many peoples and locations. 
 The larger process of creating an agricultural empire, carved out of desert-like 
environments in southern California, has been explored previously, as work on the aptly-
named Inland Empire region of the state demonstrates (e.g., Vollmann 2009; Worster 
1985), much of which, either implicitly or explicitly, focuses on water.  In the Temecula 
Valley, this process is happening during the fieldwork period, with political and 
economic struggles over water being waged on several fronts, resulting in an empire not 
formed by taking land from others, but literally by transforming the very earth from a 
dry, desert-like state into a verdant landscape, resplendent with rolling vineyards.  The 
weapons of this empire-building are not guns, germs, and steel, but rather, water. 
 The state supports this endeavor through the creation of entities such as the State 
Water Project and the Metropolitan Water District, which are essentially the supply lines 
that transport the “weapon” of water from distant sources to the front lines.  The state has 
adopted a neoliberal strategy of accumulation and class formation that manifests in, 
among other ways, the configuration of the state and its role in guaranteeing or protecting 
profits.  In this, the state is explicit about priorities, favoring expansion of the agro-
industrial complex over smaller-scale farming, fisheries, or even the needs of the 
environment and ecosystems themselves.  In so doing, this entails the state favoring a 
type of capital and class perhaps seen as being more productive than other configurations, 
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and as such the state directs resources towards appropriate sectors, such as winery owners 
and the tourism complex.  Billions and billions of dollars have been spent over the last 
century on infrastructure to move water through and over mountains, up out of valleys, 
across deserts, and into cities, suburbs, and rural regions.  The prevailing mantra is: bring 
the water to the people, rather than the people to the water.  Agricultural subsidies, 
though becoming increasingly infrequent, have been another tool over the last nearly six 
decades that exacerbates class divisions and protects the profit margin of agribusiness. 
 This game has played out for so long that it is the regional status quo, resulting in 
a citizenry that presents a curious mix of informed reservation and inaction.  On the one 
hand, most people I interviewed questioned the availability of sufficient water to enact 
the grand vision of expansion and were concerned enough to say that such questions had 
not been given enough thought.  They worried about the rising cost of water and whether 
uncertainty related to availability and projected costs would threaten the already-low 
grape supply by scaring off potential farmers.  The lack of effective solutions to dispose 
of wastewater, such as a comprehensive sewage system, further troubled them. 
 Even so, nobody with whom I spoke was willing to confront local political leaders 
about these issues.  They “go along to get along,” for the most part.  Moreover, there is a 
prevailing belief that someone, somewhere is considering all of these issues and making 
appropriate decisions.  With respect to environmental issues, people are exercising their 
ecological citizenship by proxy, ceding control of the decision-making process to 
nameless, faceless Boards of Directors and supervisors.  In the Temecula Valley, winery 
and vineyard workers and managers, area residents, politicians, developers, and so on 
become subjects in service to the Empire of Wine. 
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 Even so, resistance is not entirely quelled.  Resident groups, environmental 
stakeholders, and other manifestations of resistance or concern have emerged and 
continue to seek clarity or to promote alternative development schemes.  What my 
ethnography demonstrates, however, is that this mostly local resistance has formed in 
response to the conditions set out by more powerful actors, often at higher scales.  As 
such, this extends Yelvington’s (1995:19) contention that people experience the world 
often as a reaction to an existing state of affairs put in place and dictated by those in 
power. 
 
Landscape and Technological Transformations 
 Throughout Temecula Valley’s history, most major landscape transformations 
have been related to water.  The purpose of Vail Lake, created in 1948, Lake Skinner, 
formed in 1973, and Diamond Valley Lake, more recently completed in 2003, was to act 
as reservoirs, a protection against local water shortages.  Collectively, they cover an area 
of land approaching 8,000 acres, including both the waters themselves as well as 
attendant recreation facilities.  Since the 1970s, perhaps the largest non-residential 
transformation has been the development of wine country, which, as noted above, would 
have been impossible without massive quantities of water.  More recently, other 
transformations are under consideration as part of the wine country expansion plans, 
including new transportation infrastructure, tourism facilities, such as hotels, resorts, 
restaurants, and so on, not to mention potential new vineyards and wineries. 
 An interesting dichotomy is that initially these transformations were intended to 
attract residents and businesses, whereas now they serve as a touchstone of conflict.  
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Specifically, wine country has been increasingly a destination for upper-class 
homeowners who wish to live among the vineyards, yet the expansion of wine country 
has brought with it an undesired increase in traffic and noise, particularly as wineries 
seek to capitalize on the uptick in tourism and to identify new revenue sources such as 
events, weddings, parties, concerts, and meetings. 
 Closely related to this expansion are technological developments that facilitate 
growth.  As noted, technology is a primary method through which means of production, 
such as water, are appropriated and brought to bear in order to fulfill the desires of the 
neoliberal state.  As mentioned, the massive amount of infrastructure and engineering 
required to supply Temecula and the surrounding region with water is difficult to 
overstate.  The herculean efforts to move and to treat water and wastewater are massive, 
requiring great amounts of energy, itself derived frequently from hydroelectric 
generators.  Planned facilities, such as a desalination plant in the middle of a desert, only 
punctuate this issue.  These machines enable and enact the inverse transfer of energy and 
value, as Hornborg discusses (2001:148), from water to wine; though water has great 
potential energy and an unmatched value for biological life, both symbolic and actual, 
wine costs much, much more per equivalent volume. 
 While many of these larger technical solutions are embraced as if borne by 
Prometheus himself, innovations that enable the expansion of vineyards are met with 
guarded enthusiasm.  This is particularly true for irrigation-related technology.  While 
many seem to recognize the potential benefits of such advances, at least some believe that 
they cannot replace human insight.  Whether true or not – and future studies would have 
to research this – my instinct says that managers of other crops besides wine grapes 
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would not have quite as strong feelings on the matter.  The strong connection that 
vineyard and winery workers have with grapes seems less that of a tending to a crop and 
more of nurturing a product, resulting in a process that generates situated knowledge.  
Constant attention and care are required, and just as willingly given, to ensure a 
successful harvest and vintage. 
 
The Waterworld of the Temecula Valley: Central Themes 
 One goal of this research was to examine the Temecula Valley, its wine industry, 
and related expansion plans through the lens of Orlove and Caton’s concept of a 
waterworld.  I believe that their model has much to offer and enables researchers to 
describe a setting in terms of several elements that relate to water use and governance.  
That said, the model lacks in some areas, including an explicit treatment of power, that 
could further enhance its usefulness, especially in Western contexts. 
 
Value 
 Orlove and Caton (2010:404) ask: “How do nature (or environment) and culture 
(or society) intersect in waterworlds?”  In answering that question, the authors note that 
“water is valued on the one hand as a resource for […] productive activity, and hence is 
part of economic systems, and on the other hand as a right that has meaning from its 
connections to our place as conscious social beings who live in a natural and cultural 
world, and hence is part of political systems” (2010:404).  I suggest that it is impossible 
to decouple economic value from political value, particularly in contemporary Western 
capitalist settings.  A perspective predicated upon political economy of the environment 
247 
 
demands that water be examined for its political and economic values simultaneously, 
since the two cannot be separated.  Furthermore, entities that control those values have to 
be highlighted. 
 As a means of production, water becomes a monetized commodity, and in that 
sense, water is assigned a rather prominent and explicit economic value, yet at the same 
time a value that is inexorably linked with political power.  The neoliberal state, under 
the heading of decentralization, cedes authority for the buying and selling of water to 
myriad agencies of varying geographic scope, both public and private. 
 The pricing structure of water in the Temecula region demonstrates this linkage.  
Water, despite its fundamental role as a biological necessity, is billed out to users as a 
commodity or service, in the same class as satellite television.  Agricultural users, in 
contrast, have received almost sixty years of subsidies or discounts, the result of political 
power, deployed through various entities such as the powerful agricultural lobby or 
through politicians trying to attract jobs and industry to geographic areas with little else 
to offer.  We also must value water for its roles in creating other things of value; that is, 
we must value it for its role as a means of production, as a commodity that is exchanged 
for other commodities, as an element that imbues use values.  It is this role that drives 
demand for water in Temecula, as I have shown. 
 Such valuation can actually serve to devalue water as well.  In the desert 
Southwest especially, water is a precious and rare resource.  Despite this, agricultural 
users can purchase 1,000,000 gallons for a little over $1,400 (as of early 2013).  There is 
little incentive for disuse, for conservation, or for consideration of the true value of water, 
when it can be so cheaply bought.  Water becomes something to be managed, used, and 
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quantified.  Sure, go ahead and put a massive farm in the middle of a desert – water is 
inexpensive, and politicians promise that it will continue to be available. 
 Beyond manifestations of water in the (more or less) material worlds of 
economics and politics, Orlove and Caton seem to largely exclude more symbolic aspects 
of value.  While they do suggest that water is “mediated through social products and 
practices that have specific cultural value” (2010:404), they do not indicate how to 
achieve a synthesis of water’s material and symbolic values.  The authors do, however, 
approach the more symbolic aspects of water in their description of the Waterscape, but I 
suggest that the symbolic meanings of water cannot be decoupled from its material 
meanings, and moreover that one affects the other. 
 As inspiration, I draw once more from Roseberry, who argues that “alternative 
meanings, alternative values, alternative visions of a people’s history are available as a 
potential challenge to the dominant,” and that these subaltern views depend upon “the 
nature of the cultural and historical material available, the process of class formation and 
division, and the possibilities and obstacles presented in the political process” (Roseberry 
1982:1025).  Therefore we must examine not only water’s symbolic meanings, but also 
its more material ones, from the perspectives of the groups, classes, stakeholders, etc. 
who are able to set those meanings.  Moreover, we must then seek to understand the 
implications of these meanings for those who have a different perspective, and in so 
doing, emphasize and acknowledge that these meanings are contested and can engender 
resistance. 
 The following step is then to uncover ways in which control over water by the 
capitalist state and economic elites lead to the production of a luxury commodity such as 
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wine.  That is, by which processes, such as economic subsidies, guarantees to minimum 
amounts of resources (such as water, technology, infrastructure, etc.), or other ways to 
protect profits of wine capitalists, does this transformation take place?  Such questions 
are important precisely because they represent, as I have argued, value judgments related, 
in this case, to both the symbolic and material aspects of water.  To provide a more 
concrete example, the symbolic meanings associated with wine, such as class display, 
sociality, and conspicuous consumption, would be impossible in the absence of control 
over the various material means of production of wine, such as water. 
 
Equity 
 Orlove and Caton (2010:404) connect equity with access and distribution, asking: 
“How is this valued substance to be shared among the members of a society or the 
inhabitants of the world?”  As a means to answer that question, the authors quite rightly 
invoke political economy.  In many parts of the world, this is a crucial theme, because 
water often is available to certain groups more readily than to others, whether demarcated 
by social, religious, political, ethnic, or economic lines. 
 While it may seem that, contrary to many parts of the world, such inequities do 
not overtly plague the Temecula area, looking through the lens of political economy 
reveals otherwise.  As I have demonstrated, the state has created a network of water-
distribution and management infrastructure and pricing schemes that are in place to 
protect, if not outright guarantee, the return of profits and increasing capital to the ruling 
class of economic elites.  When looking at the Temecula Valley, these inequalities might 
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not seem to exist because, in the first place, anyone who has the money to pay for water 
can get it. 
 No, one must look farther afield before the true nature of the state-generated 
inequalities manifest.  The explicit and continuous choice over the last 150 or more years 
in California that settlement and large-scale agriculture in southern, desert areas of the 
state are necessary has played out in a zero-sum game of purposeful underdevelopment 
and environmental devastation both in the Colorado River basin and in the Sacramento-
San Joaquin River Delta.  The smaller-scale farming and industrial complexes in these 
areas have been deemed less worthy, as evidenced by state actions that have displaced or 
destroyed the livelihoods of an unknown number of people both in America and Mexico. 
 Moreover, the environment itself broadly considered, when viewed as a user of 
water with inherent rights, comes out on the losing end.  The notion of the environment 
as a rights holder with respect to water is not addressed by Orlove and Caton in the 
model, at least not explicitly, leaving room for improvement and refinement.  Whether 
the devastation is more distal, such as ecosystem collapse in the Delta region or along the 
Colorado River, or proximal, such as a buildup of salt and other solids in local soils and 
aquifers, the rights of the environment are largely cast aside.  And yet, at least some 
developers and business owners complain that environmental regulations already pose 
too great of a barrier to effective expansion. 
 Orlove and Caton also include under this heading issues related to water 
distribution within, between, and among nations.  As emphasized throughout this 
dissertation, the partitioning of waters especially from the Colorado River among several 
states and, ultimately, to Mexico involves an incredibly complex set of political and 
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economic issues that continue to be problematic, exacerbated by reduced flows and other 
difficulties.  The Temecula Valley is just one of many sites where these struggles play 
out.  The previously-mentioned Diamond Valley Lake, for example, was initially filled 
entirely with diverted Colorado River water.  Have these decisions been reached in an 
equitable manner, one inclusive of all stakeholders?  The answer seems to be no, and 
applying a political economy of the environment perspective to this facet of Orlove and 
Caton’s model can help to unpack why this is the case, as I have shown. 
 
Governance 
 Under this heading, Orlove and Caton (2010:404-405) examine “organizations 
that manage and distribute water” across “multiple scales.”  While the authors 
acknowledge that “considerable capital and labor must be invested to build and maintain” 
(2010:405) infrastructure that delivers, treats, and stores water, there is less analysis of 
why economic and human capital must be deployed on such massive scales.  That is, why 
is it beneficial to bring the water to the people, rather than insist to some degree that the 
people live near the water? 
 In the political economy of California, as I have discussed, water governance is a 
complicated mismatch of overlapping agencies and rules that is not even fully understood 
by those who have spent entire professional careers embedded within the system.  Even 
in the Temecula Valley, agencies such as Eastern Municipal Water District, Western 
Municipal Water District, and Rancho California Water District have complexly-
overlapping service areas and mandates, as mentioned.  The neoliberal state, through 
processes such as decentralization, is shifting the burden of compliance and monitoring to 
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local areas and to the industries themselves, empowering them to push the boundaries of 
regulations to the extent that their economic endeavors are disrupted as little as possible.  
The state is even unwilling to quantify, in most cases, what even constitutes acceptable 
discharge limits, stating that as long as best management and technological practices are 
followed, compliance is almost assumed. 
 Even at state-level scales, the political-economic ramifications of water 
governance are striking.  The Board of Directors of the Metropolitan Water District, for 
example, the powerful agency that manages and distributes imported water supply to 
southern regions of California, is appointed rather than elected, and its members do not 
necessarily have to have any relevant qualifications for the position.  Moreover, members 
do not have to disclose any financial conflicts or potential benefits as a result of serving, 
meaning, for instance, that developers who stand to gain from public works projects can 
openly support them without revealing their windfall.  The result, of course, is a lack of 
both transparency and accountability in state water governance. 
 Finally, Orlove and Caton argue that the study of governance is “particularly 
important at times of crisis and scarcity” (2010:405).  What I have shown is that much of 
this scarcity is manufactured.  The choices that the state has made with respect to its 
political economy have created scarcity both in terms of how much is needed and a lack 
of availability where it is needed.  Greater attention must be given to the manufacture of 
both crises and scarcity. 
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Politics 
 Here, Orlove and Caton (2010:405) ask: “How do the three previous questions 
lead us to understand the struggles to control water in civil society and the public 
sphere?”  While this facet is one of the most complex that the authors present, the 
particular element that is perhaps most relevant to my research is that of discourse among 
stakeholders.  On the one hand, there does not seem to be much discourse or political 
engagement in the Temecula area concerning water.  No local groups, for example, are 
monitoring or protesting water-related issues. 
 On the other hand, there are groups with varying levels of organization or 
cohesiveness that do protest other outcomes of the proposed development plan, including 
noise, traffic, and destruction of scenery.  My ethnography suggests that residents and 
business owners have bought into state-driven official discourse that says that water 
supply is not a problematic issue.  Or, more to the point, people do not believe that water 
concerns fall within their scope of concern; always it falls to someone else, someone 
“above the paygrade” of respondents.  In addition, my informants asserted that concerns 
of certain stakeholders are set aside and ignored in favor of supporters of economic 
growth and development, or even in favor of those who make campaign contributions, 
further suggesting that the dominant political economy influences such issues. 
 One lacking facet of Orlove and Caton’s discussion of politics is that they make 
little or no mention of power in terms of politics.  In particular, though not the strict focus 
of my dissertation research, what emerged from the ethnography were ways in which 
organizational efforts were moving beyond discourse and into the realm of practice.  The 
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notion of practice, and the power dynamics inherent within, could inform Orlove and 
Caton’s model and would add an interesting and useful applied dimension to the theme. 
 If one aspect of political economy of the environment examines the extent to 
which control over resources contributes to gaining and maintaining power, the case in 
the Temecula Valley offers the insight that this control does not necessarily need to be 
overt.  For instance, County Supervisors, developers, and other political or economic 
elites do not have direct control over water; in California, that is divided, however 
complexly, among the many institutions discussed throughout this dissertation.  Despite 
this lack of direct resource control, such positions of power do hold great control over 
how such resources are used, such as development and subsequent support for expansion 
projects or built infrastructure that rely on or relate to resources.  This exercise of power 
is quieter and more concealed, ultimately speaking more to issues of legacy rather than 
immediate monetary gain, as some have pointed out.  They conduct business in the 
currency of “natural capital” (Boyce 2002:1), even if most transactions are hidden behind 
the guise of political and economic institutions.  Indeed, such power may be exercised 
without full conscious knowledge of those who wield it, as it becomes embedded in 
quotidian political, economic, and business processes related to their offices, for instance. 
 
Knowledge 
 Orlove and Caton (2010:405-406) acknowledge that, particularly within modern 
settings, to understand water is to take account of perspectives not just of “everyday” 
people, but also of professionals and scientists, an approach that is only recently gaining 
traction.  One of the most interesting aspects to arise from my ethnography involved 
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speaking with, as Orlove and Caton refer, “water scientists.”  What is less clear from their 
discussion, however, is that the perspectives of such professionals are never free from 
value.  As my ethnography has shown, scientific and institutional knowledge can be 
brought to bear in service of political economy, manifest through infrastructure and 
policies that are grounded in positivist, Western traditions, and so appear free from 
judgment, but that are deployed to create or maintain class and economic inequalities, 
often in the name of “progress.” 
 Also related to this is the equating of money with genuine solutions to 
environmental problems.  Engineering knowledge, for example, can create a desalination 
plant that relieves, even if temporarily, supply pressures on the Temecula region, but at 
great financial cost.  The destruction of a wetland habitat is “made whole” supposedly 
through the purchase of other land that may be quite distant and ecologically-distinct.  
The notion that knowledge or know-how can delay, offset, or otherwise address 
ecological crises deserves more attention. 
 A second aspect of knowledge that my research unpacked is that of situated local 
knowledge.  Examining irrigation practices and the decidedly non-scientific approach to 
viticulture revealed an interesting confluence of scientific and traditional knowledge that 
is deployed in service of political economy, such as increased yields or higher-quality 
fruit.  At the same time, this knowledge is preferred, at least by those with whom I spoke, 
to technology, which itself was demonstrated to be not a means to reduce labor but 
instead a tool of capitalist expansion to manage and enable economic growth. 
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The Waterworld of the Temecula Valley: Sites 
 In addition to the five prevailing themes that constitute a waterworld, Orlove and 
Caton describe three sites that comprise the physical and metaphorical space within 
which those themes interact. 
 
Watershed 
 As discussed, the term watershed is readily accepted as a more or less objective 
definition of a geographic area within which all water flows towards a common point.  
Recently, however, research has demonstrated that many factors, including groundwater, 
anthropogenic landscape alterations, and judicial rulings, contribute to a more nuanced 
interpretation of the term.  By all accounts, the Santa Margarita Watershed is in excellent 
condition.  It is a sizeable watershed with a large supply of groundwater in its primary 
aquifer, and it is generally free from substantial environmental threats such as are present 
elsewhere in the state. 
 I believe that this view is, sadly, inaccurate, or at least rather shortsighted.  The 
health of the watershed is intact precisely as a result of the degradation of other 
watersheds.  As repeatedly stated, water withdrawals from the watershed are essentially 
at maximum sustainable levels, leaving the entire area dependent on imported water from 
the Colorado River and the Sacramento-San Joaquin Delta region.  Environmental 
resource usage typically plays out as a zero-sum game given their finite nature: resources 
brought in from one area mean less availability in others.  From time to time, innovations 
such as technical advances mean that more of a given resource can be accessed or used 
more efficiently.  With water this is less often the case, but even so, in this case supply 
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cannot meet the rapidly increasing demand without further endangering the ecosystems 
and overall environments of the surrounding region. 
 Hornborg speaks of an “asymmetrical distribution of resources and risks” 
(2001:1), and it is evident that while the asymmetrical distribution of water favors areas 
such as the Delta region and the Colorado River system, use of that water has 
disproportionately placed those same areas at high risk for environmental catastrophe.  
The Temecula Valley is not directly at risk from environmental or ecological fallout in 
those regions, yet the area benefits greatly from their resources.  In other words, the true 
health of the watershed cannot be measured solely within the local crucible of the 
Temecula Valley.  This dissertation research adds to Caton and Orlove’s sentiments, 
saying that the definition of a watershed perhaps should include all sources of water used 
within its boundaries, as well as all recipients of contamination or pollution from this use. 
 
Water Regime 
 Of the three sites that comprise a waterworld, within the Temecula area the most 
complex is the water regime.  The definition of a water regime as “the aggregate of 
institutional rules and practices for managing water resources in a specific setting or 
watershed” (Orlove and Caton 2010:407) reveals its broad scope.  Broadly, the term can 
refer to cooperation or contestation among water users.  To refer to a water regime as a 
site, as the authors do, is to imply that it is something that is created, a point that seems 
undervalued in their analysis.  In broad terms, this research has demonstrated the 
complex ways in which a specific water regime has come to be constructed.  More 
specifically, it is clear that the political economy of the state has converged to create the 
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water regime out of a series of contestations and coordination among disparate spaces 
and organizations, in ways that are not free of value or judgment. 
 A point worth noting is that Orlove and Caton discuss research that shows that 
regime change is sometimes slow in areas where “physical infrastructure, reflecting 
earlier rules and institutions, remains in place, because water regulations overlap with 
other often entrenched legal institutions” (2010:407).  This appears to be the case in and 
around Temecula, served as it is by a complex network of infrastructure that delivers and 
treats vast quantities of water, not to mention the panoply of related state and regional 
agencies.  To subvert such a regime would be a challenge to say the least, and likely is 
something that does not readily cross anybody’s mind.  These “ways of doing” have 
become so inculcated that they are simply accepted as-is.  Mention of power is 
worthwhile here as well, since this description closely aligns with Yelvington’s (1995) 
resource theory of power, wherein power is reproduced through space and time in such a 
way that people are constantly responding to a prior state of the world.  A related point 
that the authors make is that social sentiments and understanding do not shift rapidly.  In 
the end, it may be that time is what is required to initiate fundamental alterations in 
patterns of water governance towards more holistic and sustainable models. 
 
Waterscape 
 While perhaps the most neglected of the three sites in a waterworld, waterscapes 
are nevertheless important.  As a shorthand definition, Orlove and Caton define a 
waterscape as “culturally meaningful, sensorially active places in which humans interact 
with water and with each other” (2010:408).  Within the Temecula Valley, such spaces 
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are comparatively few given the region’s desert-like, Mediterranean climate and 
landscape.  Even so, three created lakes (and one natural lake) provide beautiful scenery 
and spaces where visitors and the community celebrate, whether on larger scales such as 
annual festivals, or smaller scales such as fishing or camping.  The irony is that the three 
reservoirs were created in this landscape precisely because of the shortage of reliable 
local surface waters. 
 Equally interesting in the Temecula Valley, however, is that the created vineyard 
landscapes throughout wine country, which are entirely dependent on water and would 
not otherwise be possible, are perhaps a type of waterscape.  Residents and visitors seek 
them out, wanting to live and play among the verdant hills.  Interacting with, and within, 
wine country is to interact with water, even if by proxy.  Vineyards are culturally 
meaningful to many people, and indeed they stimulate the senses, from stunning vistas to 
the scent of a magnificent wine, all reliant on water.  This perspective could extend 
Orlove and Caton’s definition to include manufactured spaces in the environment, 
whether natural (parks, cities, greenways, etc.) or built (architecture with prominent water 
features or that extend aquatic realms). 
 
Applied Implications 
 Applied anthropology offers an important perspective when considering potential 
products, deliverables, recommendations, and other real-world applications arising from 
ethnographic research.  Ethnography is one of the only methods by which to access 
certain data that have emerged from this project.  Fieldwork enabled me to be “right on 
the spot” in a way that other research approaches would not have.  Through casual 
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conversations, participation, observation, and formal interviews, I have shown how 
certain people conceptualize and think about water within contexts of wine production 
and related economic development.  Such concepts never can be captured only through a 
water bill, environmental impact report, or other documents.  Furthermore, my proximity 
allowed me to point out discrepancies or disconnects between stated versus observed 
information.  For this specific project, and others much like it, an environmentally-trained 
anthropologist with backgrounds both in related sciences and cultural anthropology is a 
necessity.  That blend facilitates translating documents, interviews, reports, observed 
details of quotidian processes, and participation within various aspects of the project into 
actionable and meaningful recommendations that take account of environmental, social, 
political, and economic realities, a task for which anthropology is perhaps best-suited. 
 Perhaps the most straightforward and imperative applied implication of this 
research is that environmental impact studies that address water supply questions must 
take account of imported sources and any environmental / ecological consequences from 
depletion of those sources.  The planning process should proceed from a standpoint of 
what resources are available and realistic to obtain, rather than from the perspective of 
planning a development project and only then looking into the feasibility.  At least with 
this proposed expansion, possible implications from further drawdown of the Colorado 
River and the Sacramento-San Joaquin River Delta are inadequately accounted for, 
including potential consequences on farmers (particularly in the Delta region), ecosystem 
devastation, species collapse, and myriad other attendant issues. 
 Moreover, such studies do not appear to forecast even local environmental threats 
from increased water consumption, such as increased salts, that might necessitate 
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expensive infrastructure and undertakings, including a desalination operation and salt 
mining.  Local wastewater generation is not accounted for, particularly in light of the 
reality that many wineries do not have adequate solutions in place to handle the 
wastewater that is currently produced.  Potential environmental consequences of related 
development, such as hotels and restaurants, is unaccounted for as well, not to mention 
possible air quality impacts from increased traffic and water consumption from toilets, 
cooking, laundry, and so forth. 
 While it may be daunting to try to account for the broader fallout from a proposed 
development plan, a better effort must be made.  Political economy, as I have mentioned, 
embodies “the idea that the developed and underdeveloped worlds were structurally, 
systemically linked, such that the process of development in one region required a 
process of underdevelopment in another” (Roseberry 1988:166), and the Temecula 
Valley is a reflection of this.  Development in the Temecula region means a contribution, 
however major or minor, to underdevelopment, or even perhaps outright destruction, in 
other regions such as the Delta and the broader desert southwestern United States, and 
this must be accounted for.  The apparent reality is that, of those whom I interviewed at 
least, everyone thinks that someone else is accounting for these issues and making 
appropriate decisions, but I completely disagree.  The drive for additional jobs and 
increased revenues trumps environmental concerns, and even perhaps certain people’s 
desires to maintain positions of political power, perhaps with an eye towards their 
eventual legacies, also play a part.  Regardless, developers, planners, politicians, 
businesses, and the public must consider the potential fallout writ large, accounting for 
areas beyond artificial and arbitrary political boundaries. 
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Future Studies 
 As with most research, this project raised many new questions and opened up 
exciting avenues for further study.  I would like to conduct a broader survey of winery 
personnel to collect and analyze information on a number of topics, including irrigation 
practices, responsibility for ensuring water supply and protecting remote sources, 
wastewater generation and disposal, degree of involvement in relevant political 
processes, and coexisting with residential areas.  Each of these would be a rich source of 
information, in light of what I learned during the dissertation research, and would further 
contribute to understanding the political economy of the environment in and around 
Temecula. 
 More specifically, I want to conduct more participant-observation of water use 
within the winery.  A larger sample would provide a more robust comparative base and 
would speak to issues of existing anthropological attention such as virtual water and 
resource consumption studies.  Such studies also have a strong applied component, as 
wineries tend to be interested in knowing how much water they use, both in terms of 
economic cost, but also in many cases from an environmental conservation standpoint.  
And as discussed, virtually all water that is used in the winery ends up as wastewater, 
which is also an expense for wineries, and something that they would prefer to reduce. 
 Along those lines, I think that additional analyses of winery wastewater 
composition and disposal are warranted.  At least at Faas Estate, there is an apparent 
disconnect between what the composition of wastewater is assumed to be versus what it 
actually is.  While it is true that at some point sewage infrastructure is expected to be 
available in wine country, the process could take years, and until then wineries must 
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decide how to treat, store, and dispose of wastewater.  Of the wineries that I spoke with, 
none had a concrete plan in place, admitting that the best interim solutions, such as 
bioreactors or other on-site treatment and recycling solutions, are rather expensive.  But 
then, so is the likely cost of connecting to the sewage system, whenever it arrives.  
Regardless, the economic, environmental, and political aspects of winery wastewater 
deserve more research. 
 Finally, my research uncovered an interesting and unexpected tension between the 
adoption of technology, particularly related to vineyard irrigation, and human knowledge 
and expertise.  Further investigations of enskillment and traditional ecological 
knowledge, with an emphasis on how such skills are learned and passed on, would be 
fruitful.  Such a project would be of broader interest, since the population of interest, for 
the most part, are highly skilled migrant workers of potentially varying legal statuses, 
many of whom return year after year to the same vineyards and are compensated 
comparatively well.  In addition, the views among some workers and even winery 
managers that technology is a way to manage growth and expansion, rather than a 
solution to conserve resources, is worth further exploration. 
 
Conclusion 
 In the wake of natural disasters such as Hurricane Katrina, a wide array of people, 
including members of the media, corporations, politicians, and academics, debated the 
merits of the “right of return,” whereby displaced residents could use aid and were 
enabled to rebuild and to return to their destroyed homesite, regardless of the ongoing 
risk for subsequent devastation from yet another catastrophe.  Anthropologists have been 
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at the heart of this debate for some time, both in disaster-prone settings or their aftermath, 
as well as in the broader sense of understanding people’s deep and enduring connections 
to space and place. 
 Historically, pioneers heading out into the West, and especially the desert 
Southwest, faced incredible challenges in the harsh landscape.  For all the subsequent 
transformations to the land, the southwestern United States remains a nearly inhospitable 
place, with a surprisingly small percentage of land readily able to sustain modern life.  
And even these small oases among the deserts came at great economic and environmental 
cost. 
 Reflecting on my dissertation research, the one question that keeps haunting me 
is, “Should we be there?”.  My first instinct is to say no, that the environmental cost is too 
great and unsustainable.  Reports of dwindling aquifers, dying species, devastations to 
farmers and their lands, invasive species killing off swaths of biodiversity, and so on lead 
me to believe that, indeed, humans have no place there if those are the outcomes related 
to water use.  Truly, I feel unbelievably guilty every time I turn on a faucet while visiting 
the region. 
 But then I remember that the problem is not really humans at all, or at least, not 
our biological need for water.  As mentioned earlier, perhaps the most surprising fact I 
learned was that a handful of the largest reservoirs in California could sustain the entire 
state population and all attendant needs, such as schools, businesses, and so on.  No, the 
problem is, as best as I can determine, the human desire for a bursting cornucopia of food 
to be available year-round.  Culture, of course, has largely created this demand, enabling 
its realization through massive agri-business and science that can, with little exception, 
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provide any major market with just about any food at any time.  Baby spring lettuce mix 
in the dead of winter?  Sure.  Apples or citrus in June?  No problem.  Wine for all 
occasions and budgets?  Come on down.  To be sure, California is not the only supplier 
of year-round food or luxury commodities such as wine, but it is a large participant in 
that market.  And its water consumption reflects this, with eighty-five percent of all water 
use in the state going to agriculture.  A citizenry that demanded to eat more locally and 
seasonally, while not a complete fix, would go a long way to addressing this issue, 
though obviously that is an incomplete solution. 
 Within this agro-industrial complex, wine and grapes do not constitute the bulk of 
the problem; in fact, grapes account for around nine percent of California’s overall 
agriculture.  Nevertheless, grape and wine production is an excellent example of resource 
consumption rapidly rising to satiate a growing consumer demand.  Moreover, at least the 
case of the Temecula Valley is exemplar of how completely unrealistic California’s agro-
industrial complex is, dependent as it is on shuffling water around in a virtual Ponzi 
scheme.  Most groundwater supplies, including Temecula’s, are already being used at 
their maximum capacity, meaning that any development must be supported by imported 
water.  How this persists without a significant number of people demanding that it cease 
is a mystery.  While it may be unrealistic to reverse the course entirely, unless a more 
holistic view of sustainability and environmental costs is implemented, until the gaze of 
those people and institutions in power is widened to view the totality of costs, the 
situation likely will only deteriorate further. 
 Taking a step back, I am left wondering whether the dark specter of capitalism 
will come calling on the Temecula region at some point.  Where is the exit strategy?  
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What happens when, as so often occurs, demand for wine wanes, or tourism falls because 
another town is doing it “bigger, better, and shinier” than the Temecula Valley?  
Temecula Valley wines are almost never sold beyond the county borders, instead limited 
to sales at the winery or, for some of the larger producers, perhaps at local restaurants.  
With very rare exception, their wines are never seen on the shelves of local store 
throughout the country or as part of the international market.  Temecula Valley therefore 
is exceptionally vulnerable to the perennial trap of capitalism: overdevelopment.  As seen 
so recently with the Great Recession, triggered in part by a glut of housing development, 
the common behavior of entrepreneurs, developers, investors, and so on is to rush into 
sectors that are currently “hot” and try to secure part of the riches.  And when the bubble 
inevitably bursts, most people lose out.  Will this happen to the Temecula Valley’s wine 
industry, a gamble on which the hopes of many in the area rest?  That remains to be seen.  
Until then, what will be the environmental, political, and economic costs? 
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